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We gave the all-new Regal an interior full of advarrqed technology. Including a 
6-speed automatic transmission with manual tap shifter, ah'available voice-activated 
40GB NAV and entertainment system* a 12-way power-adjustable drivers seat and 
steering-wheel-mounted Bluetooth®** controls. But we saved the best technology for 
your right foot: the new all-aluminum direct-injected engine. Your other body parts 
will be jealous. The sport-injected 2011 Buick Regal. The New Class of World Class, 

^ Starting at $26,995. 

f 30GB NAV storage, 10GB music storage. Map coverage available in the United States, U.S. Virgin Islands, Puerto Rico and Canada. **Go to 
gm.com/bluetooth to find out which Bluetooth phones are compatible with the vehicle. ‘As shown, $31,780. MSRP. Tax, title, license, dealer fees and other 
optional equipment extra. ©2010 General Motors. All rights reserved. Buick Buick emblem Regal iPhone is a registered trademark of Apple, Inc. 
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We surf the Internet. 

We swim in magazines. 

The Internet is exhilarating. Magazines are enveloping. 
The Internet grabs you. Magazines embrace you. The 
Internet is impulsive. Magazines are immersive. And both 
media are growing. 

Barely noticed amidst the thunderous Internet clamor is the 
simple fact that magazine readership has risen over the past 
five years. Even in the age of the Internet, even among the 
groups one would assume are most singularly hooked on 
digital media, the appeal of magazines is growing. 

Think of it this way: during the 12-year life of Google, 
magazine readership actually increased 11 percent. 

What it proves, once again, is that a new medium doesn’t 
necessarily displace an existing one. Just as movies didn’t kill 
radio. Just as TV didn’t kill movies. An established medium 
can continue to flourish so long as it continues to offer a 
unique experience. And, as reader loyalty and growth 
demonstrate, magazines do. 

Which is why people aren’t giving up swimming, just because 
they also enjoy surfing. 








Today billions of mobile devices are demanding fast, reliable connectivity, while the current network approach 
delivers nothing but frustration. Juniper solves the problem with a completely new mobile network architecture 
for the future—delivering the extraordinary control and processing power the world has been waiting for. 

IT’S TIME TO BUILD A NEW NETWORK. .. . ___ . _ ___ 


juniper.net 
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Introducing the all-new 2011 Touareg supercharged hybrid. 


Volkswagen 
Carefree Maintenance 


3 Years or 36,000 Miles of No-Charge Scheduled Maintenance. 

Whichever occurs first. Some restrictions. See dealer or program for details. 


*20 city/24 highway mpg (2011 Touareg V6 TSt 5 Hybrid, 8-speed automatic transmission). EPA 
estimates. Your mileage will vary. Model available in limited quantities and only through participating 
Volkswagen dealers. fNot available for all carriers or devices. Message and data rates may apply. 
©2011 Volkswagen of America, Inc. 




















It's part gas. Part electric. And all Volkswagen. 

The world's first supercharged hybrid, 
the 380-hp Touareg hybrid combines 
impressive fuel-efficiency* with category¬ 
bending power. Inside, you'll find more 
substance as well. Bluetooth® technology, 
navigation with 3D landmarks, a rearview 
camera, and dozens of other features, all 
standard. It's the most Volkswagen we've 
ever put into a Volkswagen. 



Power like this is rare. 
To see how rare, text 
HYBRID to 892277. f 



That's Das Auto. 








19.03Table of Contents 




z 








o 

(0 















tu 







< 

_J 







H 

OQ 






(/) 

»- 

D 

U 

a 

a 

O 

a 

V) 

z 

z 

D 

a 

o 

< 

UJ 

z 

u 

UJ 

u 

UJ 

a 

< 

</> 

_i 

< 

UJ 

O 

UJ 

UJ 

< 

a 

D 

o 

o 

UJ 

o 

UJ 

> 

o 

a 

o 

o 


-1 

z 

z 

< 

< 

CD 

1 


Release Notes 22 


START 


3 

The New Overlords 25 






Wiffle Ball Science 28 

I. 








Jr 

1 

Mr. Know-It-All 32 

■ 

1 







Sterilizing Dumbo 38 









Ultradeep Mining 42 


■1 







Spam Profits 46 









Flying Over Favelas 48 


■ 



■ 



Clive Thompson 52 





jm 




</> 

UJ 

z u 

-j 

2 5 

a w 

O ° 

<2 < 

E 0 

> z 

a Z 


TEST 


Studio Apps 56 


Steven Levy 62 


PLOY: FIGHTS 


Jp 

1 Sounds of Violence 68 

pi 

Chess Boxing 74 


Board Games 76 


Ultimate Fighter 79 


Spacesuit Face-Off 80 


Art for AN 82 


' The 3-D Dogfight 84 


War of the Wands 86 




ON THE COVER: Photographed for WIRED by Tony Law. 


BUSINESS 

























































































































































narepublic.com 1888BRSTYLE 










EDITOR IN CHIEF Chris Anderson 


executive editor Thomas Goetz 

MANAGING EDITOR Jacob YOUIlg 

features editor Mark Robinson 

articles editor Robert Capps 
story editors Jon J. Eilenberg, Sarah Fallon 
senior editors Chris Baker, John Bradley, 
Nancy Miller, Adam Rogers, 
Jason Tanz, Bill Wasik 

special projects editor Mark McClusky 

senior writer Steven Levy 

copy chief Jennifer Prior 
copy editors Brian Dustrud, Holly Haynes 
contributing copy editor Lee Simmons 

senior editor, research Joanna Pearlstein 
associate research editor 
Angela Watercutter 

ASSISTANT RESEARCH EDITORS 

Cameron Bird, Bess Kalb 

EXECUTIVE DIRECTOR OF PUBLIC RELATIONS 

Samantha Rosenthal 
pr manager Rachel Millner 

editorial operations manager Jay Dayrit 
ASSISTANT MANAGING EDITOR Erica Jewell 
ASSISTANT TO THE EDITOR IN CHIEF MiSSy Schwartz 

INTERNS 

Christina Bonnington, Timothy Kim, 
Meghann Myers, Rachel Zurer 

CORRESPONDENTS 

Erin Biba, Andrew Blum, Paul Boutin, 
Stewart Brand, Julian Dibbell, Cory Doctorow, 
Mark Frauenfelder, George Gilder, Lucas Graves, 
Chris Hardwick, Jeff Howe, Xeni Jardin, 
Steven Johnson, Jonathon Keats, Brian Lam, 
Steven Leckart, Lawrence Lessig, Bob Parks, 
David Pescovitz, Frank Rose, Peter Schwartz, 
Clay Shirky, Rex Sorgatz, Bruce Sterling, 
Eric Steuer, Sonia Zjawinski 

CONTRIBUTING EDITORS 

Brian Ashcraft, Scott Brown, Scott Carney, 
Joshua Davis, Patrick Di Justo, Charles Graeber, 
Carl Hoffman, Mathew Honan, 
Jennifer Kahn, Brendan I. Koerner, 
Jonah Lehrer, Lone Shark Games, 
Charles C. Mann, Daniel H. Pink, 
Brian Raftery, Evan Ratliff, Spencer Reiss, 
Noah Shachtman, Steve Silberman, 
Clive Thompson, Fred Vogelstein, Gary Wolf, 
Michael Wolff, David Wolman 


design director Wyatt Mitchell 

senior art director Margaret Swart 
art directors Alice Cho, Tim Leong 
contributing designers Erick Fletes, 

T. A. Gruneisen, Victor Krummenacher, 

Rina Kushnir, Penny Lorber 

director of photography Zana Woods 

senior photo editor Carolyn Rauch 

deputy photo editor Anna Goldwater Alexander 

associate photo editor Sarah Filippi 

video editor Alexa Inkeles 

photo assistant Celine Grouard 

production director Ron Licata 
production manager Ryan Meith 
contributing production associates MyrnaChiu, 
Anne Comerford 

CONTRIBUTING PHOTOGRAPHERS 

Mauricio Alejo, Kenji Aoki, 

Michele Asselin, Olaf Blecker, 

David Clugston, James Day, Bryce Duffy, 

Dwight Eschliman, Brian Finke, 

Adrian Gaut, Thomas Hannich, 

Motohiko Hasui, Andrew Hetherington, 

Todd Hido, Brent Humphreys, 

Sian Kennedy, Nathan Kirkman, Ziv Koren, 

Michael Lewis, Robert Maxwell, 

Jeff Mermelstein, John Midgley, 

Tim Morris, Jens Mortensen, Platon, 

Joe Pugliese, Tom Schierlitz, 

Baerbel Schmidt, Carlos Serrao, 

Todd Tankersley, Robyn Twomey, 

Ofer Wolberger, Peter Yang, 

Andrew Zuckerman 

CONTRIBUTING ARTISTS 

Oksana Badrak, Marian Bantjes, 

Bruce Bell, Guy Billout, Nicholas Blechman, 

Brown Bird Design, Catalogtree, 

Bryan Christie, Jeremy Clark, 

The Department for Information Design 
at Copenhagen, DeToto, 

Nick Dewar, Stephen Doyle, 

Tobias Frere-Jones, Arno Ghelfi, 

Kate Gibb, Eddie Guy, Kevin Hand, 

Jonathan Hoefler, House Industries, 

Mario Hugo, James Jean, 

Marc Johns, Aaron Koblin, Zeke Koch, 

L-Dopa, Jason Lee, Sean McCabe, 

Aaron Meshon, Mr. Bingo, 

Oily Moss, Christoph Niemann, 

Quickhoney, Yuko Shimizu, 

Jameson Simpson, Christopher Sleboda, 

Justin Van Slembrouck, Riccardo Vecchio, 

Daniel Wabyick, Bob Walton 


senior maverick Kevin Kelly 
founding editor Louis Rossetto 

EDITORIAL DIRECTOR 

Thomas J. Wallace 










Smarter business for a Smarter Planet: 


What 3 million lines of code means 
to a piece of luggage. 

It means Amsterdam Airport Schiphol will be able to accurately and efficiently move 70 million pieces of luggage per year- 
20 million more bags per year than they used to. The airport’s automated baggage solution will allow them to increase 
their baggage handling capacity by 40%, so they can meet the growing demand placed on them as one of Europe’s 
largest transport hubs. This system is built on IBM Rational® and Tivoli® software and runs on Power Systems™ A smarter 
business is built on smarter software, systems and services. 



/A data visualization of the flow of baggage 
traffic at Amsterdam Airport Schiphol. 


IBM, the IBM logo, ibm.com, Power Systems, Rational, Tivoli, Smarter Planet and the planet icon are trademarks of International Business Machines Corp, registered in many jurisdictions worldwide. Other product and 
service names might be trademarks of IBM or other companies. A current list of IBM trademarks is available on the Web at www.ibm.com/legal/copytradeshtml. © International Business Machines Corporation 2010. 
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GREY GOOSE 1 ® Vodka is a celebration of exceptional taste, from the finest natural ingredients 
to the final sip of a cocktail shared with friends. Visit greygoose.com for a selection of signature 
recipes perfect for enjoying with those who matter most. 


GREY GOOSE 

Worlds Best Tasting Vodka 


GREYGOOSE.COM 


Sip Responsibly. 




















This way to your next great 
investment idea. 



Put us to the test: Well help you find your next 
idea—or give you a fresh perspective on what 
you # re thinking about now. 


DISCOUNT BROKER 



□ Gain multiple stock research perspectives—10+ leading independent providers 

□ Market/Sector analysis and outlook—Fidelity and outside experts 

□ Sharpen your strategy with backtesting and over 140 screening criteria 

□ Professional trading specialists at your service 
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trial when you call today. 
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Turn here™ 
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Investing involves risk, including risk of loss. 

*SmartMoney magazine, June 2010. Industry review ranking 17 leading discount brokers. Results based on ratings in the following categories: commission and fees, 
interest rates on cash, mutual funds and investment products, banking services, trading tools, research and customer service. Criteria not equally weighted. 
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•cial Intelligence 

' re - But it’s nothing 
we expected. 




Artificial Intelligence. 

is here. But it’s nothing 
like we expected. 


The Crazy 
Science of 
Mental Illness 


Collar Bomb: 
The Strangest 
Bank Heist Ever 


The Robots Are Here. Or Not. 


Artificial intelligence is either the salvation of both work and fun, or the buzz surrounding it is just, well, 
hype. Those are the conclusions reached by readers of the January cover package, "Artificial Intelligence 
Is Here." On Wired.com, adrianmeli wrote, “The increase in innovation in Al is quite exciting—I have seen 
some warehouses in person, and it’s pretty incredible to watch the robots in action.” Meanwhile, Tim 
Rares of Jacksonville, Florida, complained, “You missed the best application of artificial intelligence: 
videogames. Without great opponents there cannot be great victory. The advances in Al make Need 
for Speed and Madden more fun to play.” Herb Caudill of Washington, DC, took issue with our termi¬ 
nology. “I can add a column of numbers using Excel, but that’s not Al,” he wrote. “The human brain is a 
machine. There's nothing magical about what it does. And yet my 3-year-old has the machines beat when 
it comes to understanding what I say, recognizing my face, or catching a ball.” Fair enough: Machines 
aren’t throwing tantrums or wrecking the living room yet. But until they do, bring on the smarter bots! 


COVER STORY 

We’ll cop to it. Here at 
wired, we talk about the 
future a lot: In 2010 half of 
our covers referred to 
awesome stuff that was 
yet to occur. 

We’re also partial to the 
world, to cars, and to our 
favorite three-word run, 
tested and rated. Below, 
the words that appeared 
most frequently on the 
wired cover last year. 

Oh, and all you haters? 
Please note the conspicu¬ 
ous absence of the words 
Star Wars and Apple. 


Times a word appeared 
on the wired cover in 2010 



Stranger Than Fiction 



Readers loved “A Man Walked 
Into a Bank With a Bomb Locked 
Around His Neck,” Rich Schap- 
iro’s article about Brian Wells, 
the man who was tricked into 
robbing a bank with a bomb 
fastenedto him (issue19.01). 
Thanks foroneofthe best 
stories I’ve read all year,” wrote 


lestoutable on Wired.com. 
“Hope to see Rich Schapiro’s 
byline more often.” hypergreen- 
chick posted, “This is the most 
fascinating tale I have read in 
a while! Can’t waitto read more 
about it, or how about a movie?” 
Afilm is a possibility, as several 
producers have expressed 


interest in the story. (More than 
one commenter nominated the 
Coen brothers to direct.) But 
wikiwonk wished the piece had 
focused more on the engineer¬ 
ing issues, analyzing in minute 
technical detail ways the experts 
might have disarmed the explo¬ 
sives. Duly noted. 
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Richard Silc, Stamford, Vermont 
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RE: WHAT’S INSIDE, START, ISSUE 19.01 

IS PURINA KITTEN CHOW GOOD ENOUGH TO USE 
AS EMERGENCY FOOD FOR HUMANS? IT WOULD CUT 
DOWN ON MY BURNING MAN PACKING." 



Revenge of the Nerds 

Keith Hayward and Max 
Wellenstein, two geeks (their 
word, not ours) from Wiscon¬ 
sin, recently got into an instant 
message debate over “Wake 
Up, Geek Culture.Timeto Die,”a 
piece in which comedian Patton 
Oswalt argued that geek culture 
has perished (issue19.01). 
Here’s an excerpt of their 
exchange: 

KH: Nerd and geek culture is 
betterthan it’s ever been in 
history. □_o 

MW: I think Oswalt’s argument is 
that it doesn’t belong to just 
nerds anymore. And that geek 
and nerd culture is being 
rehashed and reused and diluted 
to the point of meaninglessness. 
KH: Yeah ... totally don’t agree. 
MW: I think he longs for the day 
where our secrets were a hidden 
and preciousthing ...theawk¬ 
ward joy of hiding out in base¬ 
ments and not wanting girls to 
know what you were doing. 

KH: We could still do that. :D 
MW: Yeah, but being a D&D nerd 
is nothing to hide these days. In 
high school, I would have died 
before telling Robin and Ashley 
aboutthe awesome time I had 
Friday night playing my fifth level 
barbarian in Sam’s D&D game. 
KH: I wouldn’t want to go back 
to that. 


Head Games 

Gary Greenberg’s piece about 
the battle over the new edition 
of the psychiatrists’ bible, the 
DSM-5,.drew nearly universal 
praise (“The Book of Woe,” 
issue 19.01). “Greenberg's piece 
is absolutely terrific: informa¬ 
tive, investigative, and excep¬ 
tionally well written,’’wrote 
awolfeji on Wired.com. One 
patient, named Leah, described 
being misdiagnosed as bipolar 
when she was a teen. “A decade 
later, I’m still dealing with a 
lingering anger over what I 
endured. Psychiatrists would do 
well to heed Dr. Frances’ warn¬ 
ing. Professionally, they’re at 
the cliff already.” Jay S. Kwawer, 
director of the William Alanson 
White Institute of Psychiatry, 
Psychoanalysis, and Psychology 
in New York, wrote, “The DSM is 
potentially even more pernicious 
than Greenberg’s account. This 
manual has increasingly shaped 
patterns of reimbursement by 
insurers; clinicians have every 
incentive to fitthe diagnosisto 
what health insurance compa¬ 
nies will pay for. The resulting 
epidemiological data (incidence, 
prevalence, comorbidity, and so 
forth) are skewed by clinicians 
who barter their integrity in 
return for fee-for-service. In 
effect, DSM has contributed to 
making liars of us all.” 


pi 
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Jukebox Heroes 

Bummed you can't get Spotify 
(“The Celestial Jukebox,” issue 
19.01)?Thesupernifty music 
service is available only in cer¬ 
tain European nations, not the 
US, but that isn’t stopping jer- 
bear. His method: “I have Spotify, 
and I live in Arizona. All you have 
to do is find a friend in one of 
those countries and have them 
sign you up.” (The views 
expressed above are not those of 
the publisher, the editors, etc.) 
For those not keen on potentially 
violating international copyright 
laws, Kelsey Wildstone of Seat¬ 
tle offers: “Grooveshark does all 
the things you mention, has been 
availableforyearsnowinthe US, 
has a desktop application, and 
even lets you download musicto 
your [jailbroken] iPhone. Don’t 
you think your readers want to 
hear aboutthe awesome web 
service that is available in the US 
instead of the one that isn’t?” 
Dear Kelsey: Done! 

Scientific Calculator 

Every month, science writer 
Julie Rehmeyer explores the 
mathematics of life on the Equa¬ 
tion page of the Start section. In 
issue 19.01, “It’s Solar Time!” 
illustrated how scientists calcu¬ 
late sunrise and sunsettimes. 


That prompted a question from 
readerScott Kirkwood of Wash¬ 
ington, DC: “Why isn’t the short¬ 
est day of the year also the 
coldest day, on average? I’ve 
asked this question on meteoro¬ 
logical websites and even that 
smart aleck Marilyn vos Savant, 
but no replies. I knowwiRED won’t 
let me down.” Of course we 
couldn’t let such a challenge go 
unmet (though we’ll defend vos 
Savant, since we’re both paid by 
the same publishing empire). 
Rehmeyer explains, “There’s a 
lag effect. The earth, atmo¬ 
sphere, and oceans hold a lot of 
warmth, and it takes a while for 
that warmth to leakaway (orsink 
in). Imagine putting a pot of 
water on an electric burner, turn¬ 
ing iton until the burner heats to 
its maximum point and then 
turning it off. The water won’t be 
at its hottest at the same 
moment the burner is at its hot¬ 
test: The water will continue to 
heat up for a while before cooling 
off.” Hope that helps, Scott! 

UNDO 

Spotify has secured the rights to 
music in Germany and Italy, but 
the service is so far not available 
there (“The Celestial Jukebox,” 
issue19.01).The picture of a 
beach in “Odd Jobs” (Start, 
issue 18.12) was from sks_ 
shawn of North Carolina, not 
tiffanystar of San Diego. 


editorial correspondence mail(a)wired.com 


r 

□ □ □ MAR 2011 























ADVERTISEMENT 
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Made by Machines 


the opening image for "Made in the USA” (page 104) is a real quilt—almost. “We wanted to have 
one custom-created by a robotic quilter,” says senior art director Margaret Swart. "But for that, we 
were told, the lead time was a matter of months, not days.” Instead, she asked artist Matt W. Moore 
to do a digital illustration. Next we snared access to a local art school's high-end Epson 9880 printer. 
We fed a 40-inch-wide roll of special-ordered broadcloth into the paper feed and hit the Print but¬ 
ton to get the image above. Then, a professional seamstress quilted, for real, the lines between the 
color blocks on the printed cloth. Finally, the whole thing was photographed at a San Francisco stu¬ 
dio. Just like Grandma used to... er, never mind. 



Cooking for Geeks 

Nathan Myhrvold spent six years creating Modernist 
Cuisine, the nerdiest of nerd cookbooks. Special proj¬ 
ects editor Mark McClusky spent months reporting 
on Myhrvold’s tome for “Mad Science” (page 110) and 
picked up a few kitchen tips in the process. 

1. Plunging hot food into ice water doesn’t stop it from 
cooking any faster than setting it on the counter. “It’s like 
the fallacy that a heavier object falls faster,” Myhrvold says. 

2. You don’t need high heat to brown food if you’ve got 
a little baking soda. “You can actually brown things in a 
pressure cooker. The Maillard reaction occurs more rapidly 
in an alkaline setting.” 

3. Use your microwave to make beef jerky in 30 minutes: 
"Take some flank steak, slice it thin, marinate it, and then 
cook 30 minutes at half power to dry it out.” 


WIRED FACE-OFF 

V 

g The theme of this month’s Play 

g section is fights—the contests, 

g games, and duels that perme- 
g ate pop culture. We know 
g something about the topic, 

g since smackdowns are part of 
g what makes working at wired 
g so fun. They range from most 
g push-ups in one minute (edito- 
g rial operations manager Jay 

g Dayrit, who did 95) to highest 

g Halo score (articles editor 
g Robert Capps, tracked on 
g @wiredhalostats) and far- 
g thest standing long jump (spe- 
g cial projects editor Mark 
g McClusky, who leapt 99 
g inches). Don’t even get us 
g started on beer pong. 





g We hire experts to test gear 
all the time, but it isn’t every 
day that we get a rock star to 
g do the job. This month, our 
g reviews of four new audio- 
g recording apps, “Mobile 
Mixers” (page 56), were 
g written by Victor Krummen- 
g acher, a founding member 
g of Camper Van Beethoven 
g and half of the duo McCabe 
g and Mrs. Miller. Krummen- 
acher, a longtime wired 
g designer, sat down with writ- 
g ing partner Alison Levy to 
g create four new songs, each 
g with different audio-record- 
g ing software. “I’ve made 
g many records using Pro 
g Tools,” Krummenacher says, 
g “I tested these as a working 
musician—how quickly could 
I sketch an idea?”In the iPad 
g version of wired, you can lis- 
g ten to the songs he recorded, 
g “I love the circularity of 
this,” Krummenacher says. 

“I recorded a song on an iPad; 
now I’m putting the song on 
an iPad app.” 
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AMOtl 


The moment that planted 
the seed of his future. 


This is Marco. Thanks to AMD Fusion APUs, Marco — and his entire generation — will more than likely 
grow up in an age of no keyboards, no mice, no controllers, and no wires. An age of technology that 
seamlessly and effortlessly replicates how the human mind works. And not only will it make sense to 
him, he will know it no other way. 

He’s holding an 8.5mm 2 AMD Fusion APU that can help make it all possible. It may be one of the few 
times he ever actually touches technology. 

To learn more about AMD Fusion APUs, visit amd.com/human 


AMD£I 


© 2011 Advanced Micro Devices, Inc. AMD, the AMD Arrow logo, and combinations thereof are trademarks of Advanced 
Micro Devices, Inc. Other names are for informational purposes only and may be trademarks of their respective owners. 















The Overlords of 
Open Source 

Why are people-powered 
projects ruled by tyrants? 


BY MRTT SCHURRTZ 



H or Julian Assange, it's per¬ 
sonal. When the German maga¬ 
zine Der Spiegel asked the 
WikiLeaks founder why he 
didn't parlay his entrepreneur¬ 
ial spirit into a Palo Alto home 
with a swimming pool, he 
replied, "I enjoy creating sys¬ 
tems on a grand scale, and I 
enjoy helping people who are 
vulnerable .'' Then he added, 
"And I enjoy crushing bas¬ 
tards." It's a prescription for 
happiness that lines up roughly 
with Conan the Barbarian's, 
complete (if Swedish prosecu¬ 
tors are to be believed) with the 
lamentations of the women. *1 A 
certain amount of megalomania 
is a prerequisite for any entre¬ 
preneur. You can't believe 
you're the world's best answer 
to an important problem with¬ 
out at times coming off like an ► 



photograph by Brock Davis 







► arrogant prick. But over the long haul, 
capitalism tends to act as a moderating force 
on the bastard-crushing fantasies of the 
web's pioneers. The founders of Google, 
Facebook, Twitter, and countless other 
startups all went the swimming-pool route 
eventually. They defined their projects as 
businesses, sought outside money, and 
accepted the constraints and expectations 
that came with it. 

Assange, by contrast, isn't 
after a million dollars, or even 
a billion dollars. He wants noth¬ 
ing less than a literal revolution, 
with himself at the center of it, 
borne aloft by his activist army 
of amateur spies. As such, he's 
a particularly extreme example 
of a different class of web entre¬ 
preneur, a class one might call 
the overlords of open source: leaders who 
leverage massive outpourings of unpaid 
labor to maximize the impact, not the profit, 
of the enterprise. 

As indispensable as these people-powered 
projects can be—think everything from 
Jimmy Wales' Wikipedia all the way back to 
Richard Stallman's GNU—the paradox is that 
they're often more authoritarian, even auto¬ 
cratic, than the most tightly controlled for- 
profit firms. The volunteer model makes 
them almost feudal in structure: an enor¬ 
mous mass of unpaid serfs, kept in line by a 
small group of paid manager-nobles, in turn 
serving at the pleasure of the kingly founder, 
whose authority is more or less absolute. 


After all, when you create a dominant web¬ 
site but eschew the vast wealth that could 
come with it, conventional checks on your 
power no longer apply. You have no share¬ 
holders or paying customers to mollify. Com¬ 
petitors don't bother challenging you, since 
how can they beat a market leader when that 
leader is unbound by market forces? 

So the overlords of open source are left to 
their regal eccentricities. Craigs- 
list (see Gary Wolf's story on the 
company in issue 17.09) has 
resisted giving its users trace¬ 
able identities—a move any seri¬ 
ous for-profit concern would 
have made long ago—because 
Craig Newmark sees anonymity 
as a test of the inherent good¬ 
ness of people. Jimmy Wales' 
Wikipedia user page, in intro¬ 
ducing his statement of principles for the 
site, reads like a motto graven on an imperial 
arch: "I should point out that these are my 
principles, such that /am the final judge of 
them." Assange, similarly, has said that he 
alone makes the final call about what Wiki¬ 
Leaks will post. To this list of digital sover¬ 
eigns we might someday add two young 
barons: CouchSurfing's Casey Fenton and 
4chan's Christopher Poole. 

Like WikiLeaks, these sites tend to have 
crude, utilitarian designs and opaque inner 
workings. (Wikipedia, admittedly, has a cer¬ 
tain degree of transparency built into its edit¬ 
ing system, which is open and traceable; this 
has led to multiple Wikipedia dons, includ¬ 


ing Wales, being exposed for making unprin¬ 
cipled edits.) By keeping their organizations 
in a state of minimalist adolescence, the 
founders are able to keep the control they 
crave and use their sites—and the massive 
user base that powers them—as tools to pur¬ 
sue world-changing agendas. 

What the open source overlords need to 
remember is that revolutions succeed, 
almost by definition, only when they out¬ 
live their charismatic leaders. Wales, for 
his part, has taken positive steps toward 
this end, establishing a foundation with 
bylaws and a board, some of its members 
chosen by the Wikipedia community. New¬ 
mark has brought in an ownership group. 
But Assange, for the time being, appears to 
be going it alone, forming brief collabora¬ 
tions but dissolving them when they no 
longer please him. 

The man Assange really ought to emulate 
is, ironically, the revolutionary founder of his 
chief adversary, the US government. George 
Washington could have been president for 
life, but instead he chose to retire after his 
second term, warning in his farewell address 
of "cunning, ambitious, and unprincipled 
men." It's a phrase that today could be read¬ 
ily applied to Julian Assange—who, by put¬ 
ting himself above his own revolution, seems 
destined to become just another bastard for 
someone else to crush. HQ 
/////////////////^ 

matt schwartz (mattathiasschwartz.com) 
wrote about Groupon and the rise of retail 
hacking in issue 18.12. 


Capitalism can 
moderate the 
bastard¬ 
crushing 
fantasies of the 
web’s pioneers. 
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It keeps you steady on just about any terrain. 

It finds your way through just about any weather. 
It will get you there in style. 


But finding the keys to the lodge is still up to you. 
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Alpha geek 
JennRossmann 

Ballistics Expert 

An engineer puts Wiffle balls through wind-tunnel 
torture until they give up their flighty secrets. 


Wiffle balls are very poorly behaved. They which pulls it in the direction the holes are 
curve wildly, practically bouncing around facing. But two vortices of air trapped inside 


JARGON 

WATCH 

Lig htf oils 

n. pi. Nanoscale glass 
rods designed to fly on 
a ray of light. Like solar 
sails, lightfoils are pro¬ 
pelled by the pressure 
of photons. Unlike solar 
sails, they bend light, 
giving them controlled 
lift like airplane wings. 
Arrays of lightfoils 
could someday power 
micromachines. 

Gelivable 

adj. Chinese Internet 
slang for “cool." Based 
on the characters gei 
and //, for “giving power,” 
gelivable recently made 
news when it was used 
in a headlineonthe 
front page of the lin¬ 
guistically traditional 
People’s Daily. 

Exposome 

n. The master list of 
toxins encountered by 
thetypical human body 
over a lifetime, ranging 
from environmental 
pollutants to natural 
byproducts of metab¬ 
olism.The exposome 
may be bigger than the 
genome,and italmost 
certainly has a greater 
influence on health. 


in midair. No surprise, given the eight holes 
molded into one side. But to learn how the 
little plastic balls twist and spin through 
space, the go-to researcher is Jenn Ross- 
mann, a mechanical engineer at Lafayette 
College in Easton, Pennsylvania, who spe¬ 
cializes in how fluids, especially blood, cir¬ 
culate. In 2003, she started thinking that 
Wiffle balls might be more interesting for 
her students to study than the baseballs 
she'd been discussing in class. “It's all about 
trying to trick them to do fluid mechanics, 
which I think is the most fascinating thing 
ever," Rossmann says. 

So over the past eight years, she and 
her students have built the world's most 
advanced Wiffle-ology lab, using wind tunnels 
and computer models to measure aerody¬ 
namics. The key to the ball's unpredictabil¬ 
ity? Air flowing over the perforated side of 
the ball is more turbulent, as you'd expect, 


push it in the opposite direction. Assuming 
the ball isn't spinning, external airflow wins 
at low speeds; the internal vortices domi¬ 
nate at high speeds. At 40 to 60 mph—the 
speed at which most casual players throw— 
the two forces are about equal, making it 
hard to predict which way the ball will break. 

Rossmann has figured out how to put all 
that science to use. Scuffing the ball, she 
says, disrupts the already turbulent exter¬ 
nal airflow. Result: The internal vortices 
become more predominant, which “can 
nudge it into that higher regime, where it's 
more predictable," Rossmann says. Com¬ 
petitive players—yes, there are those— 
often scuff, and some of them have sent 
doctored balls to Rossmann for analysis. 
But she doesn't play the game herself. “I 
imagine I would enjoy it, but now I'm wor¬ 
ried," she says. “Everyone would assume 
that I'm really good." — dana Mackenzie 


Particle X 

n. Asupermassive 
particletheorizedto 
be the common ances¬ 
tor of all matter. Shortly 
after the big bang, it 
decayed to make every¬ 
day atoms as well as 
the elusive dark mat¬ 
ter that gives galaxies 
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Restoring life below the surface 


and above it. 


SIEMENS 
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Siemens answers are helping keep waterways healthy and productive for future generations. 


The Chesapeake Bay spans over 200 miles, and its 
communities are home to millions of people. Every day, 
Siemens is helping improve the waters they depend on. 
That's why, after years of neglect, the bay is starting 
to come back. And it's just one example of the work 
Siemens is doing from coast to coast. Siemens purification 


and wastewater treatment technologies are helping 
municipalities big and small improve the health of their 
waterways. Somewhere in America, our team of more 
than 60,000 employees spends every day creating answers 
that will last for years to come. 


siemens.com/answers 














Gunk Muncher 


WHAT'S INSIDE 


PROPRIETARY 

ENZYME 

BLEND 

Enzymes are pro¬ 
teins that act as cat¬ 
alysts, speeding up 
chemical reactions. 
S. C. Johnson & Son 
is keeping mum 
about the specific 
enzymes the cleaner 
uses to gobble the 
gunk in your drains, 
but we can make 
educated guesses 
about how Drano 
Prevention works. 
Cellulase, which can 
break apart glyco- 
sidic bonds in paper 
products, would 
come in handy since 
many toilet clogs are 
caused by excess 
TP. Proteases, par¬ 
ticularly the enzyme 
trypsin, target 
protein-based food 
scraps and gunk 
that stop up drains. 
Keratinase is great 
for dissolving hair. 
Alpha-amylase, a 
key protein in saliva, 
would be effective 
at disintegrating 
carbohydrate clogs. 
Lipase enzymes 
that break down 
triglycerides found 
in grease are also 
likely suspects. 


PYLAM 

ALPHAZURINE 
FGND BLUE 
DYE 

You’ll frequently see 
this listed as Acid 
Blue 9 or Brilliant 
Blue FCF. This ani¬ 
line dye is a diso¬ 
dium salt that is also 
found in food and | 
cosmetics. 


PYLAM 

PYLAKLOR ^ 
LEMON 
YELLOW 
LX-6172 DYE 

A mix of Acid Yellow 
34 and Acid Yellow 
17, which contain 
double-bonded 
nitrogen atoms that 
contribute to their 
colors. Yellow 17 is 
banned for food 
use in the US—yet 
another reason to 
not drink Drano. 


FRAGRANCE 

Enzyme breakdown is 
smelly—a lipase work¬ 
ing on grease can be 
particularly rancid. 
Perfume can mask 
the funk. —Patrick 
Di Justo 


SODIUM 
HYDROXIDE 
AND WATER 

Enzymes work best 
within specific pH 
ranges. NaOH is a 
strong base; when 
mixed with rela¬ 
tively neutral water, 
it helps keep pH 
between 7 and 7.5. 


XANTHAN 

GUM 

This polysaccharide 
is a thickener that 
increases specific 
gravity so Drano will 
sink and reach the 
clog without diluting 
too much. Its sticki¬ 
ness also keeps the 
enzymes attached 
to clogs or buildup, 
giving them time to 
work their biochem¬ 
ical magic. 
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EVO. 

Introducing the new HTC EVO Shift 40. It’s 40 fast and powered by 
Android"just like the EVO. But the Shift is smaller and has a slide-out 
keyboard to go along with its touchscreen. Now you can touch or 
type at the speed of 4G. Only from Sprint. The Now Network7 

The Now Network~ 



1-800-SPRINT-1 (1-800-777-4681) 



While supplies last. Phone requires a two-year Agreement and activation on a select service plan with Premium Data add-on. Other Terms: Coverage is not available everywhere. The Nationwide Sprint Network reaches over 275 million people. The Sprint 
4G Network reaches over 65 markets and counting, on select devices. The Sprint 3G Network reaches over 266 million people. See sprint.com/4G for details Not all services are available on 4G, and coverage may default to 3G/separate network where 
4G is unavailable. Offers not available in all markets/retail locations or for all phones/networks. Pricing, offer terms fees and features may vary for existing customers not eligible for _ 
upgrade. Other restrictions apply. See store or sprint.com for details. ©2011 Sprint. Sprint and the logo are trademarks of Sprint. The HTC logo and HTC EVO are trademarks of CST? 

HTC Corporation. Android, Android Market, Google, the Google logo, Google Goggles and YouTube are trademarks of Google, Ins Android is a trademark of Google, Inc. The Android Cbov 
robot is based on work created and shared by Google and used in accordance with the Creative Commons 3.0 License. Other marks are the property of their respective owners. ' ' 
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DEAR MR. KNOW-IT-ALL 

What’s the etiquette for following up 
on a job application that I submitted 
o nlin e? Should I call a few days later to 
make sure they got my resume? 


oh my god! Stop bugging me with 
these questions already! Oh, wait, 
that's my job. Fine then. In cases 
like yours, there's only one good 
reason to call a potential employer: 
to sabotage your chances of getting 
the gig. “When I was a hiring man¬ 
ager, applicants would often call to 
check on their status," says Jessica 
Holbrook Hernandez, president and 
CEO of Great Resumes Fast and a 
former HR manager at Medtronic. 
“It was frustrating and daunting— 
I didn't have enough hours in the 
day to speak to every single per¬ 
son." And in a job market this dire, 
you definitely don't want to risk 
bugging the crap out of anyone 
who has the power to hire you. *1A 
polite email is slightly less annoy¬ 
ing than a phone call, so consider 
sending one about seven to 10 days 
after you submit an application. ► 


DATASTREAM HUMOROUS STOCK AND FUND SYMBOLS 

DNfl: GENENTECH // HOG: HRRLEY-DRUIDSON // BLUD: IMMUCOR (TRRNSFUSION SUPPLIERI // SHOO: STEUE MADDEN FOOTWEAR // 00: COFFEE ETN // TRN: SOLAR STOCKS 
ETF // MOO: AGRIBUSINESS ETF // BID: SOTHEBY’S // FRN: HIND ENERGY ETF // GRR: ASIAN TIGERS FUND // HEDO: EQUITY FUND // SAM: BOSTON BEER COMPANY 
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(?) 

Your computer is about to become 
bogged down with malware 

making it seem like everything is 
in slow motion, 

except it’s not the good kind 

where you’re running down 

the beach toward a swimsuit model 

but the bad kind 

where time seems to stand still 

leaving you to ponder questions 


like can you actually feel your nose 
hair growing? 




Deny digital dangers (and their unfortunate outcomes) with Norton Internet Security 2011. 


Norton 


Ranked #1 in Both Protection and Overall Performance* 


by Symantec 


‘Source: norton.com/passmark2011, norton.com/dennislabs2011 

© 2011 Symantec Corporation. All rights reserved. Symantec and Norton are registered trademarks of Symantec Corporation. 
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^Available feature. Driving while distracted can result in loss of vehicle control. Only use mobile phones/SYNC/MyFord Touch/other devices, 
even with voice commands, when it is safe to do so. Some features may be locked out while the vehicle is in gear. 








Ford Explorer 


Photos 


Share 


Julie ‘Aubry’ LaPrise I am completely 
new to the “MyFord Touch” in general. 
So a little “review” would be nice. 


Mo)o Cat 


Proud to do that for you, Julie. Think of SYNC® 
with MyFord Touch'”* as a really engaging control 
center. From music and phone to climate control, 
directions and trip info, you can stay connected 
to your world with a simple voice command 
or an easy touch on the 8" center screen.* 

Join the conversation at ford.com/2011explorer. 


THE ALL-NEW EXPLORER 


Drive one. 













► It's unlikely to hurt your chances, and 
you might even keep your candidacy from 
slipping through the cracks. Just make 
sure to lose the emoticons—no one wants 
to work with that person. 


I often see Facebook status updates 
about missing kids, which include 
pleas to paste the alerts into my own 
status. But is it wrong to comply, since 
I don’t know all the facts? 

Please don’t take this as a horrible insult, 
but you seem to have a little journalist in 
your soul. Most of your Facebooking cohorts 
never dream of checking the veracity of 
the items they share. And that’s usually 
for the best: Social networking wouldn’t be 
much fun if people started doubting rumors 
about C-list celebrities hooked on horse 
tranquilizers. 

But kidnapping alerts do deserve some 
basic vetting, since there can be serious con¬ 
sequences when hoaxes are allowed to circu¬ 
late. Fake alerts (and there have been many) 
undermine trust in the system, which could 
lead to Facebook users eventually tuning 
out genuine requests for help. Also, some 
kidnapping alerts could be the handiwork 
of people embroiled in custody fights; you 
don’t want to be partly responsible for help¬ 
ing someone exact revenge on an ex. 

“People do have an obligation to check 
these things out,” says Russell Frank, a com¬ 
munications professor at Penn State Uni¬ 
versity who has studied fake news. “But 
is it realistic to expect them to do so?” Ah, 
there’s the rub—who has the time? We’ve 
all got work to do, families to tend, sporting 
events to watch. But you don’t have to get 
all Woodward and Bernstein on kidnapping 
alerts: A quick Google search or a scan of the 
National Center for Missing and Exploited 
Children’s website will suffice. And consider 
the source, too—you might want to place 
more stock in an alert posted by a close pal 
than one from a stranger who knows your 
cousin’s ex-coworker. 

You could still get duped by a well-crafted 
hoax, but such is life on Facebook—even for 
seasoned journalists. I, for one, was briefly 
tricked into believing that a Dislike button 
was imminent. D’oh! 


I recently tried to do a beertrade with 
someone I met through a beer fan site. 
The bottle he promised never arrived, 
and he insists it got lost in the mail. 


Now he’s begging me not 
to give him a bad review. 

Should I let it slide? 

This is your chance to savor 
an intoxicant even more 
enthralling than fine ale or 
stout: power over another’s 
fate. You could easily destroy 
this man’s beer-trading future by brand¬ 
ing him a cheat, forcing him to live out his 
remaining days on a diet of locally produced 
lagers and macrobrew swill. Sad, really. 

Given the severity of the punishment you 
can mete out, you must resist the urge to 
act rashly. “In the beer-trading world, pub¬ 
licly outing someone as a bad or unreliable 
trader should be done only as a last resort,” 
says Josh Christie, a veteran suds swapper 
who blogs at BrewsAndBooks.com. You first 


need to give this man a chance 
to make amends. Ask him to 
ship you a replacement bottle 
of equal or greater value or to 
return the beer you sent him. 
And insist that he pony up for 
a tracking number this time. 
If he balks at the extra effort 
and expense, it’s time to go nuclear. But stay 
tactical. Just lay out the facts to your fellow 
traders; don’t post the guy’s personal info or 
resort to childish insults. Communityjustice 
is usually terrifyingly swift, and the ne’er- 
do-well will certainly rue his misbehavior 
when he finds himself unable to secure the 
latest release of Dark Lord. HQ 
////////////////////////^^^^ 

Need help navigating life in the 21st cen¬ 
tury? Email us at mrknowitall@wired.com. 





Software genius Ray Ozzie was unable to drag 
the Windows behemoth into the 21st century. 


Ray Ozzie graced the cover of our Decem¬ 
ber 2008 issue because we thought he was 
the only person who could save Microsoft. 

Ozzie, the networking visionary behind Lotus 
Notes, inherited the position of chief software 
architect from Bill Gates himself. His main job: 
dragging the gargantuan company into the 
glorious future of cloud computing. “Word, 

Excel, and PowerPoint will levitate from the 
desktop and become services,” we wrote, pre¬ 
dicting that these online apps would appear 
by 2010 or sooner. *1 Ahem. By late 2010, Ozzie 
was out, the apps were nonexistent, and 
Microsoft was still unsaved. In a blast email last 
October, Microsoft CEO Steve Ballmer wrote 
that not only would Ozzie step down but 
the position of chief software architect “was 
unique, and I won’t refill the role.” So Ballmer 
was retiring Ozzie’s number for awesomeness, 
right? Not quite. A designer in a company 
ruled by engineers, Ozzie was unable to keep 
Microsoft from building increasingly bloated 
software tailored to increasingly sophisti¬ 
cated hardware. The conflict was on display 
last June, when the CEO and CSA shared the 

stage at the All Things Digital D8 conference. Ballmer insisted that devices would con¬ 
tinue to get smarter; Ozzie insisted that they would become “appliance-like,” with more 
and more features offloaded to the cloud. Ballmer’s vision for the company won out, and 
Microsoft’s foray into online services continues to flounder. *1 In a memo Ozzie posted 
on his personal website a few days after his departure was announced, he noted that 
competitors—he didn’t name names, but one can assume that he meant Apple, Google, 
and Facebook—were eating Microsoft’s lunch. "Their execution has surpassed our own 
in mobile experiences, in the seamless fusion of hardware & software & services, and in 
social networking & myriad new forms of Internet-centric social interaction.” So what’s 
going to save Microsoft in the post-Ozzie era? We’ll get back to you on that. —Chris Baker 


Microsoft Savior Ctrl-Alt-Delet 
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the life of existing oil fields, leading one of 
the world's largest natural gas projects, and 
operating 30% more efficiently than we did 
20 years ago. 


Chevron 








Every day the world needs more energy. 
It will take all we can produce - in every 
form - to meet demand. 


And we'll need to use what we have 


more efficiently. 

As we develop alternatives, we'll still rely 
on traditional energy for decades to come. 
So we're advancing technology to prolong 


We're working on real solutions that work 
in the real world. 

Learn more at chevron.com/weagree 
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Sterilizing 

Dumbo 

Ballsy veterinarians 
fight elephant 
overpopulation with 
vasectomies. 

Elephants used to be endangered. 
Now they're in danger of overrunning 
South African game preserves, where 
they breed like rabbits—rabbits 
that gobble a quarter ton of vegeta¬ 
tion a day. Their numbers had to be 
reduced, but culling the herd seemed 
heartless. So the Elephant Popula¬ 
tion Management Program, which 
is underwritten by Disney's Animal 
Kingdom, came up with an alterna¬ 
tive: Don't cut the herd; just cut the 
relevant component—the vas defer¬ 
ens. The procedure is tricky, since a 
bull's cantaloupe-sized testicles are 
in the small of his back. (Kinda makes 
more sense than having them dan¬ 
gling on the outside, actually.) Here's 
how the vets—pardon the expres¬ 
sion— pull it off. —ARNIE COOPER 




1. A biologist iden¬ 
tifies a 5-ton bull 
from a helicopter 
and darts him with 
enough etorphine, a 
potent anaesthetic, 
to, well, knock out 
an elephant. Within 
12 minutes, the 
patient is uncon¬ 
scious and safe to 
work on. 



2. The animal is 
intubated with 
a 5.3-foot-long 
tube down his tra¬ 
chea. Vitals like 
blood pressure, 
heart rate, and 
body temperature 
are monitored. 



3. A truck moves 
the animal to a 
mobile surgical 
site where a sling 
attached to a crane 
holds him in posi¬ 
tion. Surgeons 
make an 8-inch inci¬ 
sion in one side of 
the abdomen and 
insert a 3.3-foot- 
long laparoscope. 



4. A section of 
the vas deferens 
is removed to 
obstruct the flow 
of sperm. One team 
closes the inci¬ 
sion using strong 
nylon and stain¬ 
less steel sutures 
while another team 
goes to work on the 
other side. 



5. Once the surgery 
is complete, vets 
inject pain meds 
and antibiotics. 

The bull is removed 
from the sling, and 
a radio collar is 
placed around his 
neck so he can be 
monitored for six to 
12 months. 
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6. Anesthetic- 

reversal agents are t 

administered. The i 

pachyderm stands £ 

up within five 

minutes and then 

traipses off into J 

the bush to join 

his herd none the 

wiser. Dumbo will < 

shoot blanks for the 

rest of his life. t 
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DCA^U I DIFFERENT 

IlCMvil I BY DESIGN 

TOTAL CARE + whitening toothbrush 



BRISTLES USED TO BE JUST ABOUT BRUSHING. 

HOW ORDINARY. 

Ordinary toothbrushes settle for simply cleaning your teeth. Ours actually whitens* them. 

Behind this revolutionary brush, we’ve engineered a row of whitening bristles infused with 
Calcium Carbonate MICRAWHITENING™ technology that actually remove stains from your 
teeth each time you brush.* We’ve also angled the neck 17° for easier access to back teeth, 
and created a precision grip to increase mobility. The REACH® TOTAL CARE + whitening 
toothbrush. Purposefully designed to evolve your ordinary. www.ReachBrand.com 
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Identity Crises 

Overthinking the Online, we’re free—as never before in history—to create 
meaning of drop- ourselves and be ourselves. That is, until we have to fill out 

down menus. a f° rm - The fact is, the Internet mirrors society as much as, 
if not more than, it liberates. The proof? Drop-down menus. 
When a website constrains the choices of honorifics or professional specialties, it’s not asking us 
who we are; it’s telling us who we’re allowed to be. And the range of options is always edifying. 

Matters of gender are where you see it the most. High-flying professional women, for instance, 
may find no more satisfying way to shatter the glass ceiling than to soar through it on a private jet. 
But Mrs. is the only feminine honorific on jetmaker Bombardier’s sales-rep contact form. Oprah 
must have gritted her teeth when she bought her Global Express XRS from the company. 

For couples, results are all over the map. Mission: Dignity, the charitable arm of Guide- 
Stone (“Financial services guided by Christian values”), allows Dr. and Mrs. but no Dr. and Mr. 
Married doctors (and judges and reverends) who are straight women or gay men are out of luck. (Les¬ 
bian couple in which one partner is a doctor? You’re good.) And it’s no surprise that Doctors Without 
Borders offers five Dr. combinations, as well as pairings of Mr. and Mr. or Ms. and Ms. For the Mrs. 
and Mrs. combo, though, you have to go to the online donation form of the gay-rights group PFLAG. 

Titles turn out to be another cultural minefield. Even now, in wartime, regrettably few web¬ 
sites offer military ranks, for example. Catholic Charities USA does, including GySgt (Gunnery 


Sergeant, but you knew that). 
Ambassadors and chief justices 
can also donate with ease, as may 
rabbis (though not swamis or mul¬ 
lahs). For a panoply of ranks, as 
well as titles like Governor and 
Sister (wait, what?), it’s back to 
PFLAG. But no site summons the 
majesty of London’s Royal Opera 
House website. It makes room to 
sign on as Dowager Marchioness. 
Or as Queen. 

The airlines do their best to 
please everyone (or at least to 
please no one equally). But culture 
soaks through. Some British car¬ 
riers offer Sir; others cover lords 
and ladies. Lufthansa has a slot 
for Herr Professor Doktor. But US 
carriers? Not so much. Check out 
famously all-one-class Southwest: 
zero titles but a constellation of 
pleasingly meritocratic suffixes, 
including CPA, DO (osteopath), 
and DPM (podiatrist... or is it Data 
Protection Manager?). 

If there’s a lesson here, it’s that 
no list can ever be long enough. 
True revolutionaries might see 
all the confusion as an oppor¬ 
tunity to eradicate titles. But a 
less radical solution is offered 
by Debretts, publisher of Brit¬ 
ain’s ancient guides to manners, 
taste, and “people of distinc¬ 
tion.” On its site, of all places, 
there are no drop-down titles to 
define and confine, just an empty 
box. So come up with something 
good. Grand Vizier? Empress 
Regent? Darth and Mr.? It’s your 
box, and it’s achingly blank. 
—MARK VANHOENACKER 



DATASTREAM TV ACTORS’ SALARIES (PER EPISODE) 

□FINE LYNCH: $50K (GLEE) // RNNR PROUIN: $75K ( TRUE BLOOD ) // JON HRMM: $100K ( HOD HEN) // EDIE FRLCO: $175K lNURSE ORCKIE) II □ULIRNNR MRRGULIES: 
$175K l THE GOOD WIFE) // PATRICK DEMPSEY: $250K l GREY'S RNRTOHY) II STEUE CRRELL: $297K ( THE OFFICE ) // RNGUS T. CONES: $300K I TWO RND R HRLF HEN ) 
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illustration Bv Adam Haynes 











Smarter business for a Smarter Planet: 

What a predictive model means 
to a hospital in Africa. 

It means that this hospital in Ethiopia will be able to help HIV patients receive the best treatment regimen possible. 
The EuResist Network is helping doctors predict patient response to multiple HIV treatments with over 78% accuracy. 
In a recent study, the EuResist prediction engine outperformed 9 out of 10 human experts in choosing the best drug 
combinations for a range of HIV genetic variants. The tool is built on an IBM analytics solution that integrates over 
41,000 HIV treatment histories from a variety of disparate databases onto a flexible IBM DB2® platform. A smarter 
organization is built on smarter software, systems and services. 

Let’s build a smarter planet, ibm.com/hospital “" ““ 



' 

titutet (Stockholm, Sweden), Max ftfenck Institute for 
' ssion. IBM, the IBM logo, ibmconwB2, Smarter Plar 
>ther companies. A current list ojQl trademarks isi 


I the planet Icon are^B 
eon the Web at www.ibr 


The EuResist Network is a nonprofit partnership-pcmposed of fern 
(Germany). The EuResist project has been cofunded try .U'*e JEuropeai 
worldwide. Other product and service names might be trade^naafkVef 


A data visualization of 41,dQQy\ 
HIV case histories. 
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How miners dig for riches in a 2-mile-deep furnace. 

The Mponeng gold mine in South Africa is the world’s deepest mine, extending more than 2 miles below the surface. Not surprisingly, condi¬ 
tions at its depths are hellish. The commute down takes more than an hour. The rock itself can reach 140 degrees Fahrenheit and occasion¬ 
ally explodes. But there’s also a pair of gold reefs down there, the lowest of which is 3 feet thick. It costs about $550 an ounce to extract the 
bling—not too bad when gold is selling for $1,300 an ounce. AngloGold Ashanti, which runs Mponeng, can keep well in the black by recovering 
just 0.35 ounce of gold from each ton of rock, and Mponeng pulls up 6,000 tons a day. AngloGold and its chief rival, GoldFields, dug the first 
ultradeep mines decades ago, but only recently has technology made the operations (sort of) safe. Here’s how they do it. — n i c k w a d h a m s 


Jumbo drills 

Air-powered hand¬ 
held drills work the 
small tunnels; for 
large shafts, miners 
deploy monsters 
like the Atlas Copco 
282, a two-boom 
jumbo drilling rig 
capable of working 
three times faster 
than air drills alone. 
With an Atlas, 
miners can blast 
away 10 feet of rock 
per day instead of 
just 3. 


Steel ropes 

Shaft elevators, 
called cages, are 
three-level giants 
that can hold up 
to 120 miners, and 
the lines they’re 
suspended from 
may be up to 
10,000 feet long. 
Many mines use 
eight 2-inch-thick 
triangular-strand 
steel ropes encased 
in plastic, each with 
a carrying capacity 
of 20 tons. 


Shotcrete 

The tunnels lead¬ 
ing to the mining 
area bulge and 
swell and are prone 
to sudden rock- 
bursts. So crews 
spray the walls 
with shotcrete, 
a flexible mix¬ 
ture of concrete 
and steel fibers. 
Diamond-mesh 
netting holds the 
shotcrete in place 
but allows the rock 
to creep slightly. 


Refrigeration 

Mponeng relies on 
systems that pump 
ice slurry under¬ 
ground to cool tun¬ 
nel air to less than 
85 degrees. (Exca¬ 
vated areas are 
packed with a mix 
of concrete, water, 
and rock in mas¬ 
sive polypropylene 
socks. The concrete 
hardens, leaving a 
support that also 
acts as a gigantic 
thermal barrier.) 


Ventilation 

Air doesn’t flow 
all that well 2 miles 
underground, so 
you need giant 
fans—some as 
much as 14 feet 
wide—installed on 
the surface atop 
ventilation shafts. 
Variable-pitch fan 
blades that can be 
adjusted in mid¬ 
suck (or blow) 
enable the airflow 
to be quickly and 
easily regulated. 


Seismic 

monitors 

Mining at 2 miles 
below the surface 
has a way of... dis¬ 
turbing things. 
Ultradeep mines 
use seismic moni¬ 
toring stations— 
7-inch cylinders 
packed with sen¬ 
sors in 30-foot- 
deep boreholes— 
to transmit signs 
of movement on 
the scale of inches 
to mine managers. 
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Y et brilliant. 


Visually stunning and incredibly tough, 
Corning® Gorilla® Glass will change the 
wayyou think about glass. Its exceptional 
damage resistance helps protect today's 
most sophisticated mobile devices 
from the scratches, drops, and bumps 
of everyday use. Corning Gorilla Glass 
is currently featured on hundreds of the 
world's coolest smartphones, slates, 
and tablets. 

Is it on yours? 

Learn more at CorningGorillaGlass.com 


CORNING 

Gorilla 8 Glass 


Look for Coming® Gorilla® Glass on SAMSUNG Galaxy smartphones and tablets. SAMSUNG 











Insectophilia 

Man lives the American dream: building a giant six-legged walking robot. 


Jaimie Mantzel takes self-reliance very, very seriously. The reclu¬ 
sive inventor constructed a workshop from scratch in the rugged 
backwoods of Vermont, cutting logs into broad boards with a 
homemade band saw. The purpose of that workshop? To build- 
on his own—a 12-foot-high spiderlike walking robot capable of 
carrying a human pilot. It's a monstrosity Mantzel is creating out 
of equal parts metal and passion: Every runner, joint, and gear 
will be shaped by hand. 

Mantzel has documented his project on YouTube, 
garnering more than 2 million views. The first video 
showed a toy-size prototype scurrying across the floor. 

The latest shows a towering monster. Since the hexa¬ 
pod design is basically a round body bristling with 
appendages, turning is a breeze: The control plat¬ 
form in the center will simply rotate above the legs— 
wherever it is facing is the new forward. 


After more than three years of toil, Mantzel is still trying to get 
the bot up and walking. “Honestly, there's no way in hell Pm get¬ 
ting on that thing till it's well tested; it's kinda scary," he admits. At 
first it will be six-legged baby steps, directed by remote control. If 
it looks stable, he'll climb aboard. Mantzel envisions the contrap¬ 
tion eventually pulling lumber up the muddy track to his house—a 
handmade dome structure, natch. 

Whether or not he turns it into a cargo transporter, Mantzel's 
dreambot is making waves. A British toy manufac¬ 
turer that saw his videos is now planning to put 
bite-size versions on store shelves. When the Giant 
Robot Project is complete, he says, he'll go lie on 
his trampoline and dream up another ambitious 
endeavor. He has no specific plan yet, but he does 
have a working title: “Project Bite Off More Than I 
Can Chew."— scott carney 
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HONDA CIVIC 
HONOA CIVIC 


1983 NISSAN SENTRA 

2011 NISSAN SENTRA 


Average Compact Car MPG 
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DO COMPACT CARS RUN 
ON GAS OR PROPAGANDA? 


Decades of jingles, new math and asterisks have led us to believe 
that compact cars get great mileage. Yet their fuel efficiency has 
hardly improved in 30 years. Today’s average compact car has 
barely improved in fuel efficiency since the eighties. And the 2011 
Honda Civic gets even worse mileage than it did in 1980. Which 
made us at Hyundai wonder: Isn’t it time for an economy car that 
actually gets great fuel economy? 
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EQUATION 


Spam Profits 

How much money do junk emailers 
make? And how many people buy this stuff? 



After deleting the 10,000th Viagra offer from your inbox, you might 
wonder, does anyone actually make money off this crap? Chris Kanich 
and his colleagues at UC San Diego and the International Computer 
Science Institute wondered too—so they hijacked a botnet to find out. 
Kanich’s team intentionally infected eight computers with a middle¬ 
man virus, software they found in the wild that was relaying instruc¬ 
tions between a botmaster computer and the network of computers 
it had secretly turned into spam-sending zombies. Then they changed the orders, effectively zombifying the botnet 
for their own research. Instead of sending hapless rubes to the botmaster's website, spam ads would instead funnel 
them to a site built by Kanich’s team. It looked like an authentic Internet pharmacy, but instead of taking credit card 
numbers in return for a bottle of sugar pills (or worse), the site coughed up an error message and counted the clicks. 
Then the researchers calculated an estimate of how much money the spammer grossed per day: about $7,000. Here's the 
equation they used to generate that number, —julie rehmeyer 


r~ 


Percentage of the messages that are 
delivered (23.8 percent) 


Daily gross proceeds 
(about $7,000 per day for the cam¬ 
paign the researchers infiltrated) 




Among the users who receive the message, 
the percentage who visit the site 
(depends on the size of F, but Fx V works out 
to 0.0127 percent) 


Average purchase price ($100; 
prices per bottle range from $70 
to$225) 


y. 






r J 

r I 


Number of spam emails the bot¬ 
master orders the zombies to send 
per middleman per day (1.7 million) 


Number of middleman computers 
(about 550) 


Among those who follow the link in 
the spam message, the percentage 
who decide to buy something 
(0.266 percent) 


Among the messages that are delivered, 
the percentage that make it through the 
spam filter (varies by provider) 




Most Dangerous Object 
in the Office This Month: 

CRY-AC-3 Liquid 
Nitrogen Dispenser 

When you have a hammer, everything looks like a nail. 
When you have a cryogun, everything looks 320 degrees 
too warm. Dermatologists use this ice blaster to kill skin 
lesions; chefs use it to flash-freeze ice cream. Fill the can¬ 
ister with liquid nitrogen, squeeze the trigger, and start 
chillin’. A must for any workplace, the CRY-AC-3 can turn 
an unattended caramel mochaccino into a javasicle in 
seconds or instantly freeze an office doorknob. Using it 
on someone’s office plant is borderline defensible. Good 
fun. But the toilet seat? That’s just cold. —Allison P. Davis 



iPad Extra: 

To see the 
dispenser 
in action, 
download 
wired from 
the iTunes 
Store. 
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THE 2011 ELANTRA. 40 MPG 


Stop filling up on hype. The 2011 Hyundai Elantra is here. With more style, more front leg room, and more straight talk 
than any compact in its class, it gets 40 MPG on every trim level, standard. Think about it. 


<@> H YU HD Hi 
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>011 Elantra EPA Fuel Economy Estimates 29 City/40 Hwy. Actual mileage may vary. 30 year comparison based on historical data for non-hybrid primary compact sedan competitors. Cqmparison pt 1980 Hpnda Civic (1-5L 4-cyl S/T) with 2011 Civic (2.0L 4-cyl M/f) and 1983 
lissan Sentra (1.6L 4-cyl A/T) with 2011 Sentra (2.5L 4-cyl A/T). All comparative data based on EPA Fuel Economy Estimates for highway mileage. Changes to EPA’s tesb'ng methodology in ^OOfrijwy'Bffepbinai miles-per-gallon comparisons. Leg room comparison ba$ed;on 
ion-hybrid primary compact sedan competitors. Mike Monroney image credit: U.S. Senate Historical Office. Hyundai is a registered trademark of Hyundai Motor America. All rights reserved. ©2011 Hyundai Motor America. 
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Howto 

Use Great 
Storytelling 
to Get 
Your Way 

Future Mark Zueker- 
bergs better get their 
stories straight. Their 
startup funding depends 
on it, according to Peter 
Guber’s new book, Tell 
to Win. The former Sony 
Pictures chair and CEO 
explains howspinning 
great yarns can help 
close million-dollar deals. 

It’s the same technique 
he used to save the film 
Gorillas in the Mist when 
the studio balked at its 
budget. —David Downs 

1. Craft a Tale 

Gather experiences from 
life and media to form the 
narrative. Mold itto get your 
audience to work toward 
your goal. In Guber's case, 
he had to make the plight of 
thegreatapefeel urgentto 
studio execs. 

2.SettheStage 

Find the optimal contextfor 
delivery, preferably face- 
to-face. Props can help— 
Guber brought a photo of a 
gorilla-paw ashtray. 

3. Spin the Yarn 

Guber walked into the meet¬ 
ing and declared, “Some¬ 
one's killing your relatives. 
These silverback gorillas 
are only two clicks away 
from us in the gene pool.” 

4. Improvise 

When the exec was 
unmoved, Guber sprawled 
across the floor and acted 
like a mortally wounded ape. 
Gorillas in the Mist went on 
to nab five Oscar noms and 
two Golden Globes. 


The Favela Express 

Rio de Janeiro experiments with 
high-altitude mass transit. 


The slums of Rio de Janeiro—the infamous favelas—pile 
onto and up and over the city's iconic steep hillsides. Simply 
getting from point A to point B requires a sub-alphabet of 
zigzaggery up stairs, over switchbacks, and through alley- 
ways that can be just a few feet wide. There's nowhere for 
public transit to go. Nowhere, that is, but up. 

That's the direction for the newest transportation system 
in Rio, slated to open in March: a six-station gondola line 
running above a collection of favelas known as the Com- 
plexo do Alemao. The government says that 152 gondolas 
will carry 30,000 people a day along a 2.1-mile route over 
the neighborhood, transforming the hour-and-a-half trudge 
to a nearby commuter rail station into a 16-minute sky ride. 

Spending $74 million for 
this kind of imagineering 
may sound a little wacky, but 
in recent years Medellin and 
Caracas have also built gon¬ 
dolas for underserved areas. 

Jorge Mario Jauregui, the 
architect behind Rio's system, 


says the project has real and 
symbolic value—"real because 
the connection has been built, 
and symbolic because it makes 
the informal city part of the 
formal city.'' Still, in the fave¬ 
las—where there's no running 
water or sewers and a street 
battle between police and drug 
gangs killed dozens last year 
—perhaps flying cable cars 
shouldn't be a top priority. 

Then again, sanitation and 
safety might not be the prob¬ 
lems that Rio officials want to 
solve. With the 2014 World Cup 
and the 2016 Summer Olym¬ 
pics coming to town, making 
the favelas look like a theme 
park could convey just the 
right impression. — nate berg 
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illustration by Josh Cochran 






























Advertisement 


Don’t leave the smart stuff behind 
when you hit the streets. 

Commuting to work. Battling traffic. Endless cruising to score that perfect 
parking spot. Sure, we spend lots of time in our cars, but it doesn’t have to 
be all bad. What you need to jumpstart your daily driving experience is the 
right set of wheels equipped to support your lifestyle, and for most of us 
today that means digital lifestyle. 


Take the 40-MPG* Elantra, a vehicle that defines, not defies, expectations. It’s 
fast, fun and economical to buy and own—and it’s packed with gotta-get 
tech features to help you overcome life’s little speedbumps, on the road or 
otherwise. Add some creativity of your own with these smart, helpful ideas 
and you’ll really be rolling. 


Visit www.wired.com/promo/elantra to jumpstart 
your daily routine with our recommended products. 
Read reviews, comment, and be entered to win one 
of multiple prizes from Hyundai Elantra. 

*2011 Elantra 29 City/40 Hwy. EPA Estimates. Actual mileage may vary. 
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SMARTPHONE DRIVING APPS 

Today there’s an app for just about everything, including 
helping road warriors navigate and survive those mean 
streets beyond the driveway. Elantra makes accessing your 
smartphone for music and calls easier, of course, but while 
you’re online you can also pull up an app that shows where 
traffic cameras are located to stay one step ahead of a 
costly, but inadvertent, ticket. Or jump to another app that 
lets you and other drivers spot and share the locations of 
speed traps. There’s even an app that reminds you to slow 
down when your speed creeps up past the limit. It’s all legal, 
too—how fun is that? 


CUSTOM VIEWSCREEN SLIDESHOWS 

Elantra’s voice-command navigation and information system 
can make your time on the road productive as well. And it 
can do something very special—letting you upload photos 
and screen grabs from a USB for display on its big, bright 
7-inch dash-mounted viewscreen. So you can run through 
that slide presentation on your way to the client meeting. Show 
prospective buyers those properties you’re driving them to 
see. Or just let everyone review the family photo album so they 
don’t forget who’s who at the annual get-together. And with aux 
inputs for your choice of playback devices, you can sync the 
visuals with your own playlists and never miss a beat. 


<S> HYUriDRI 


WIRELESS AUDIO STREAMING 

With up to 360 watts of audio power at your command, 
who’d blame you for wanting to rock out on that long drive to 
the in-laws? Your fellow passengers might—especially if they 
don’t share your love for high-decibel garage bands. Lucky 
for both you and them, Elantra’s sound system includes 
Bluetooth for a clear, cord-free connection to a headset of 
your choice, so you can listen to whatever you like while the 
others snooze or chat or do whatever they choose to do in 
peace. Just don’t give your passion away by singing along 
at the top of your lungs. 


COMPACT CAR 
WITH STYLE 
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Makes 
streaming 
HD video 
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WONDERCON 2011 
APRIL 1-3, SAN FRANCISCO 

WonderCon, one of the country's most popular comics and pop culture conventions, returns to 
San Francisco’s Moscone Center April 1-3, 2011. Featuring a massive Exhibit Flail showcasing 
every major comics publisher, WonderCon welcomes hundreds of comics, movie, and 
television professionals, with exclusive presentations from Flollywood’s major movie studios 
and television networks. 
wondercon.org 


amazingly 

smooth. 



Enjoy an incredibly vivid and 

smooth HD visual experience with 

VISION Technology from AMD. 

• HD video plays smooth 
and clear 

• Faster Internet browsing with 
sharper, crisper images 

• Life-like gaming utilizing the 
latest graphics features for 
ultra-realism 

• Extended battery life for long 
1080 p video playback 

Get the right PC at shop.amd.com 


PREMIUM 



WonderCon 


vision 

AM D J 

The Ultimate Visual Experience.™ 


VISIT US ONLINE ATWIREDINSIDER.COM. 
FOLLOW(a)WIREDINSIDERONTWITTER . 
FAN WIREDINSIDER ON FACEBOOK. 


© 2011 Advanced Micro Devices. Inc. All rights reserved. 

AMD, the AMD Arrow logo. The Ultimate Visual Experience, 
and combinations thereof are trademarks of Advanced Micro 
Devices, Inc. Other names are for informational purposes only 
and may be trademarks of their respective owners. PID 49318A 




























CLIVE THOMPSON 

Better Living Through Games 

Want to get lots of people to do something hard for free? Make work seem like play. 


In summer 2009, the UK's Guardian newspaper 
had a problem: an enormous pile of receipts. *1 Brit¬ 
ish politicians had been caught filing what would 
total millions of pounds' worth of bogus personal expenses. To 
try to quell the uproar, the government scanned hundreds of 
thousands of receipts from members of Parliament and dumped 
the files online—giving reporters the Herculean task of analyz¬ 
ing them. <1 The editors at the Guardian fought back. They turned 
the task into a game—and invited the public to play. A Guardian pro¬ 
grammer named Simon Willison created a clever web app that would 
present you with a randomly chosen receipt. If it looked dodgy, you 
could write a quick description of what you'd found, then hit a big 
Investigate This! button to send the receipt to the paper's reporters. A 
leaderboard tracked which contributors had made the most finds. The 
goal: to get people competing to be top dog, just like on Xbox Live. *1 It 
worked. In less than four days, some 20,000 players analyzed a stun¬ 
ning 170,000 pages—and the Guardian published some of the most 
egregious discoveries, such as an MP who charged £225 ($441) for a 
sterling silver pen. It turns out that the mechanics of videogames can 
transform the world—making even the most arduous tasks pleasant 
and rewarding. *1 "Games are the future of positive psychology," says 
Jane McGonigal, a game designer and the author of the new book 
Reality Is Broken (a manifesto of this new movement that I not only 
enjoyed but also wrote a blurb for). Games, she says, bring out our 
better angels: When we play a game, we think creatively, collaborate, 
and persist. "You can apply game design," she adds, "to anything." 




W 


McGonigal points to the example of Four¬ 
square, which confers playful rewards, such 
as badges for certain activities (like going 
to the same place for drinks four nights 
in a row) or being named "mayor” of a 
spot if you check in there often enough. 
These incentives have proven so irresist¬ 
ible that friends now joust over mayor- 
ships by repeatedly haunting their favorite 
places—which, to retailers' delight, drives 
extra business. 

Nike tapped the same competitive vibe 
with its Nike+ system, in which a sensor 
reports statistics on your every run online. 
Runners now use the system to challenge 
one another to virtual races—which, of 
course, goads them into training harder 
and longer. Education, too, is getting over¬ 
hauled by well-engineered play: Teachers at 
Quest to Learn, a startup school in New York 
City, often put "Easter eggs”—hidden chal¬ 
lenges, a staple of videogames—inside regu¬ 
lar schoolwork. In one case, they concealed 
teensy messages on microscope slides dis¬ 
guised as cell cultures; to read them, stu¬ 
dents had to hone their microscopy skills. 

But McGonigal dreams bigger. She thinks 



we can use games to tackle some of our big¬ 
gest challenges, like global warming. In 2007, she helped 
design a role-playing game called World Without Oil, which 
encouraged thousands of players to brainstorm solutions 
to peak oil. A group of designers is currently developing 
Lost Joules, an online game that will get players to com¬ 
pete to save energy. What if every smart meter plugged 
your home into a rollicking worldwide game of seeing who 
can consume the least? Imagine having bragging rights for 
all of North America! 


SCORE: 1 OF 3 


SOUND:ON 


For years, games have let us save virtual worlds. Now 
they'll let us save the real one. HQ 
////////////////////m 
email clive@clivethompson.net 


□ 0 0 MAR 2011 


illustration by Martin Nicolausson 






















THEY CALL ME MR. YES. EVERYONE LOVES MR. YES 


I CAN DEPLOY APPS IN 15 MINUTES ACROSS MULTIPLE COUNTRIES 


I CAN KEEP A GLOBAL ENTERPRISE IN SYNCH 


BILLIONS OF DOLLARS OF INFRASTRUCTURE AWAIT MY COMMAND 


hHKnD JUMPS, I'M AT THE PERFECT HEIGHT. 


I HAVE CLOUD POWER 


Cloud Power 


Microsoft Vli ®' 

THE MOST COMPREHENSIVE SOLUTIONS FOR THE 

Microsoft Office 365 • Windows Azure • Windows Server Hyjaer-V. Learn more at Micros^ft.Com/cloud 







more Arab web use 
per capita than the 
whole of Europe. 



yet less than 1 % of the 

world’s web sites are Arabic*. 

_ 


your opportunity is right here, right now at twofour54° in the heart of Abu Dhabi. 

The Arab world is one of the world’s fastest growing media markets. Yet, while 5% of the world’s 
web traffic is Arabic, less than 1 % of the web sites are*, so it’s a prime opportunity for Arabic 
online businesses. 

We empower businesses across all media platforms from production, gaming, digital, animation, 
broadcast and publishing - with world-class training from twofour54° tadreeb state-of-the-art 
production facilities with twofour54° intaj and venture funding and support for Arab creative 
entrepreneurs from twofour54° ibtikar - to seize every media opportunity the region has to offer. 

It’s all part of our vision at twofour54°, creating a centre of excellence for Arabic content creation 
in Abu Dhabi. 

we are twofour54°. are you? 
find us. join us. create with us. 

+971 2 401 2454 twofour54.com 



content creation community 


’ Sources: Arab Media Outlook 2010. Media on the Move 2009. A.T. Kearney. 



esiss Dark Star 

Even a basic telescope can deliver 
clear views of celestial regulars 
like Jupiter and its moons. Butfor 
NASA-worthy sights of, say, the 
Crab Nebula, you need serious 
gear—and serious coin. Enterthe 
Meade MAX 20" telescope. Its 
optics are coated with nanothin 
layers of proprietary materialsthat 
help guide every cosmic photon 
into your eye or camera. And the 
focal plane is almost perfectly flat, 
so the edges of your shots won’t be 
too blurry. Press a button and the 
robotic mount points the 20-inch 
aperture (astronomers have dis¬ 
covered comets with less) at any 
of 140,000 preset objects, from 
galaxy clusters to the ISS. You can 
even control the 10-foot-high rig 
—don’t worry, it breaks down for 
transport—from a laptop or cell 
phone. So if you’re in the mood for 
stargazing but not the outdoors, 
you can monitor things from your 
sofa. And if you can afford this 
scope, your sofa must be amazing. 
$34,999 —Aaron Rowe 


photograph by Spencer Lowell 
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Mobile Mixers 



iPad Extra: Contributing designer Victor Krummenacher 
is a founding member of indie-rock pioneers Camper Van 
Beethoven. To hear the original songs he produced for 
this review, download wired from the iTunes store or go 
to wired.com/reviews/2011/03/PR_musicstudioapps. 



DIY music recording is nothing new, but the latest generation of audio-editing 
software makes it a truly portable experience. —Victor Krummenacher 


THEN & NOW Tascam Portastudio, circa 1984 (below): 13 x 9.8 
x 3 inches, 6 lbs.; Tascam Portastudio for iPad (right): 22 MB. 


How We Rate 

1 .A complete failure in every way 

2 .Barely functional; don’t buy it 

3 .Serious flaws; proceed with caution 

4 .Downsides outweigh upsides 

5 .Recommended with reservations 

6 .A solid product with some issues 

7 .Very good but not quite great 

8 .Excellent, with room to kvetch 

9 .Nearly flawless; buy it now 

10 .Metaphysical product perfection 


Tascam Portastudio for iPad 

Tascam's tape-based four-track revolutionized DIY music record¬ 
ing when it debuted 32 years ago. (Bruce Springsteen made 
Nebraska on one.) So an iPad version is enticing. The interface 
mimics its analog predecessor almost perfectly: Use the built-in 
mic, engage a track, record, and repeat until you’ve got a demo you 
can remix and export. File management is even based on “cas¬ 
settes," but making us wait for them to “rewind” takes the visual 
metaphor too far. And despite the possibilities of digital mixing, 
the app lacks the original’s ability to blend multiple tracks onto 
„ the fourth one. wired Familiar interface; ultimate portability. 
tired No help screen. Forgoes innovation for nostalgia. $10 


Apple GarageBand 

The latest version of Apple’s home-recording app is predictably 
intuitive. Built-in loops, drum kits, and synthesizers deliver mul¬ 
titudes of sound-mixing options. But they're best controlled via 
a USB keyboard rather than the in-app one—onscreen piano just 
doesn't cut it. You can record vocals and instruments through any 
number of compatible hardware interfaces, and Apple's $99 Jam 
Pack add-ons offer voice loops, beats, and symphonic instruments. 
Editing is limited, though. If Pro Tools is a scalpel, GarageBand is a 
steak knife, wired Greattutorial vids; includes guitar and keyboard 
lessons, tired Beginner-friendly means beginner-only— 

S3 experienced musicians will quickly outgrow it. $49 (for iLife) 


Adobe Audition 4 

Though still in beta, Audition 
4—the Mac debut of this pre¬ 
viously PC-only offering—is an 
intuitive and robust pro-level 
program aimed more at multi- 
media sound production than 
pure music recording. The 
single-screen interface allows 
for multitrack or waveform 
editing (a familiar approach 
that's handy for radio and 
film). Though it can be used 
to create songs with pre¬ 
installed and third-party loops 
and plug-ins, it’s not as adept 
as Pro Tools with live-instru¬ 
ment tracks, wired Unclut¬ 
tered interface; gets along well 
with third-party plug-ins. Great 
forradioand multimedia. tired 
Beta version doesn't offer an 
operable MIDI interface, which 
limits musical abilities. No 
_ downloadablehelpfile. 

Free (for now) 


Pro Tools 9 

Pro Tools is already the soft¬ 
ware of choice for most major 
studios and ambitious home 
recorders. But this update is a 
reinvention. Where previously 
even simple editing required 
connecting to bulky external 
devices, this version delivers a 
self-contained music-mixing 
ecosystem. After recording 
our instruments, we edited 
a 48-track song on a stock 
MacBook Pro—an entire mix¬ 
ing room you can bring on 
an airplane, wired Industry- 
standard software now as 
portable as the computeryou 
load it on. tired ProTools 
upgrades typically mean a 
pricey new round of third-party 
plug-ins to address compat¬ 
ibility issues; the two-hour 
phone wait for horrendous 
r . customer service knocks 
U it down a point. $600 
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Dyson engineers have been 
experimenting with cyclonic 
separation since they invented 
the technology 30 years ago. 


That's why the cyclones in a 
Dyson vacuum capture more 
dirt than any other. 


As dirty air is channeled through 
a Dyson cyclone, rotating columns 
of air accelerate, exerting extreme 
centrifugal forces of up to 136,000G 
on dirt and dust. Microscopic 
particles that collect in the home 
are flung from the airflow and 
collect in the clear bin. 


dyson 



The vacuum that doesn't lose suction. 

www.dyson.com/outperforms 













Parlux 3800 
Dryer 

is neon wonder is a work¬ 
horse disguised as a pony. 

It shaved 10 minutes off 
our normal 45-minute dry¬ 
ing time and left our hair so 
softthat we (briefly) con¬ 
sidered skipping our nor¬ 
mal arsenal of finishing 
potions. It’s robust, too. The 
burly plastic body survived 
a couple of hard drops to 
the floor, wired Compact, 
carry-on size is easy to 
handle. Hardcore touches 
like solid silver contacts on 
switches support the claim 
of 2,000 hours of drying 
time. Fourtemperature set¬ 
tings are almost an embar¬ 
rassment of riches. Cold 
shot gets cold fast, tired 
Small,yes, butalso arm- 
fatiguingly heavy. It may be 
built from recycled materi¬ 
als, butatthe highest set¬ 
ting it dimmed the lights in 

O our home—not exactly 
ecofriendly. $229 


These high tech dryers all boast innova¬ 
tions like negative ions and far-infrared- 
emitting ceramics. The makers claim 
they dry hair faster and leave it healthier. 
Wenittne showers to separate the heat 
from the hype. —Ramona Emerson 


2. BaByliss Volare VI 

The Volare features a motor built by Ferrari 
(yes, that Ferrari) that blows a hurricane- 
force 80-mph stream. Our locks were 
bone-dry in minutes, but this power¬ 
ful rig’s not for amateurs. Without com¬ 
petent brush skills, you'll be left looking 
disheveled. While it was one of the heavier 
dryers in our test, the even weight distri¬ 
bution meant it was more comfortable in 
our hands than lighter units, wired Nice to 
look at, especially in classic Rosso Corsa 
(race red). Urn ... Ferarri.The extra-long, 
extra-flexible cord allows for great maneu¬ 
verability, tired Loud enough to be mis¬ 
taken for an actual car. Priced like one, too. 

□ Didn’t leave our hair looking salon- 
shiny. $400 


3. Cricket Centrix 0-Zone 

The 0-Zone was the Prius of our test: 
homely, unassuming, and quiet. The pains¬ 
takingly engineered fan, a cross between 
a ceiling fan and a jet propeller, is mounted 
sideways to reduce noise without cutting 
airspeed. But while it does dry fasterthan 
some of the more blustery contenders, the 
oversize fan means it’s bulky, back-heavy, 
and difficult to store, wired Softer airflow 
leaves hair smooth and silky, even if your 
round-brush skills are lacking. Mechani¬ 
cal scream replaced by relatively soothing 
whir, tired Strong ozone odor, which some 
of our testers called “clean” and others 
called “nuclear winter.” Annoying vibra- 
_ tion in chassis. Cold-shot setting 
EJ wasn’t cold. $150 


4. Sultra The Sophisticate 

We were excited to pit a Japanese rig 
against all these Western blowhards. 
Unfortunately, the Sophisticate turned out 
to be a bunch of (ahem) hot air. While the 
body is sleek and confidently assembled, 
it wasthe heaviestand most unbalanced 
model we tested. It does dry hair lightning- 
fast, but the trade-off is a roar that loudly 
suggests—of both dryer and user—“high 
maintenance." wired Two-year warranty 
is more comprehensive than your health 
care coverage, and the hang ring is the 
best of the bunch, tired Not enough dif¬ 
ference between heat settings. Too long 
and bulky to use for anything butpoint- 

B and-shoot. Need a screwdriverto 
remove airfilterfor cleaning. $245 
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TIME TO PUT OH 

YOUR BIG-BOY PANTS. 


BY TD Ameritrade AND 
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^ TALK 1-ON-1 WITH A TRADING SPECIALIST TO GET STARTED. 
trade stocks, options, futures and forex 

^ ML ON A SINGLE INTEGRATED PLATFORM. 
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TRANSFER 




GET STARTED AT 

f0R FREE ANDIF YOU’RE NOT SATISFIED, WE’LL TRANSFER YOU BACK. LhiuROISWinUom 


TRADING TECHNOLOGY RATED #1 BY BARRON’S. 


thinkorswim 

by E3 Ameritrade 


Market volatility, volume and system availability may delay account access and trade executions. Offer valid for account transfers of $3,500 or greater. Receive up to $100 of the Automated 
Customer Account Transfer (ACAT) fee charged by your previous broker. If not satisfied, you can transfer back within 30 days for free. See Web site for complete details, thinkorswim, prior to 
joining TD Ameritrade, earned 4.9 stars, the top score, in the category “Trading Technology,"and was rated #1 overall online broker in Barron’s ranking of online brokers, 3/15/2010. Barron’s 
is a registered trademark of Dow Jones & Company, thinkorswim, Division of TD Ameritrade, Inc., member FINRA/SIPC/NFA. TD Ameritrade is a trademark jointly owned by TD Ameritrade 
IP Company, Inc. and The Toronto-Dominion Bank. © 2011 TD Ameritrade IP Company, Inc. All rights reserved. Used with permission. 
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Little Big Brothers 




1. Lightning GPS Spark Nano 

Not much biggerthan a Zippo, the Spark 
determines its position via cell towers. 

Just tuck it into something you need to track 
and follow along on the intuitive web client 
that updates in real time or at set intervals. 
Even with 30-second updates and stashed 
in a backpack inside a car, the Spark was 
fast and sensitive enough to show us the 
moment our significant other (a willing par¬ 
ticipant) missed a turn on her way home. 
wired Push notifications warn if the Spark 
crosses one of the Geo Fences (no-go 
zones) you've designated, tired Must 
export data for replay. Kinda creepy. $150, 
_ plus $70 activation fee and contract 
kJ (starting at $210 for three months) 

2. iTrail GPS Passive Logger 

This unit ditches the onboard transmitter 
and instead records location data for down¬ 
load once you retrieve the device. While that 
means no real-time monitoring, the upside 
is a tiny form factor about the size of a tea 
bag—truly concealable. The Logger returned 
the finest location accuracy of the bunch, and 
the Google Earth-based software was the 
easiestand most entertaining to use. wired 
No service plan required. Automatic pop-up 
info during replay details how much time was 
spent at each stop along the journey, tired 
After-the-fact info means no catching people 
in the act or recovering your stolen luggage. 
_ Retrieval is just another chance to get 
U caught. No Mac compatibility. $190 


3. Livewire FastTrac 

Another cell-based solution, the FastTrac is 
nearly twice the size of the Spark but adds a 
motion sensor and double the standby time 
(10 days). Web-based software offers replay 
and address lookup, so you’ll know if 450 Elm 
Street is a shoe store, a cafe, or something 
else altogether. Need to communicate with 
someone you’re tracking? Skype integration 
makes it easy. No-button operation is idiot- 
proof, but this is a lot of power to put in the 
hands of an idiot, wired No contract required. 
SMS alerts when unit exceeds a set speed, 
so you’ll know if the parking guys have taken 
your dad’s Ferrari out fora spin. tired Expen- 
_ sive. Very creepy. $400, plus $25 acti- 
E&fi vationfee and $39.95/month 


Buggin’Out 

Think somebody’s watching you? The 
Brickhouse Security Cell Phone & Gps 
Detector ($295) will tell you if you’re 
crazy—or drive you there itself. The 
walkie-talkie-sized widget detects sig¬ 
nals from GPS trackers and listening 
devices. This would be helpful, or at least 
entertaining, if cell phones didn’t often 
emitthe same signals. Is it alerting you 
to a bug in your apartment or just your 
neighbor’s HTC Incredible? But if you 
can eliminate the known devices, it will 
indeed spot uninvited broadcasting. A 
quick scan of the cabin could add muscle 
to airline requests to shut off cell phones. 
But it’s of little use to people whose big¬ 
gest privacy concerns are their Facebook 
settings (most of us). — J.H. 


The dime-sized tracking 
devices that movie spies stick 
on villains’ cars don’t exist 
(that we know of). But there 
are some fairly small options 
for keeping tabs on your clos¬ 
est enemies. —James Huang 
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The 2nd generation Intel® Core™ i5 processor comes with 
Intel® Turbo Boost Technology 2,0, delivering improved extra 
GHz on demand*, and built-in visuals** for a stunning, 
seamless visual experience. 

When you see it, you'll know it. When you use it, you'll 
feel it. We call it Visibly Smart. 

http://core.intel.com 

* Requires a system with Intel* Turbo Boost Technology capability. Intel Turbo Boost Technology 2.0 is the next generation of Intel Turbo Boost Technology and is 
available only on 2nd generation Intel* Core” i5 and Core” i7 processors. Consult your PC manufacturer. Performance varies depending on hardware, software and system 
configuration. For more information, visit http://www.intel.com/technology/turboboost. 

** Built-in visual features are not enabled on all PCs. Check with your system manufacturer. Learn more at http://www.intel.com/technology/visualtechnology/index.htm 

• 2010, Intel Corporation. All rights reserved. Intel, the Intel logo, the Intel Inside logo, Intel Sponsors of Tomorrow., the Intel Sponsors of Tomorrow, logo and Intel Core are 
trademarks of Intel Corporation in the U.S. and/or other countries. 
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STEVEN LEVY 



Facebook Reset 

Our friend lists have become bloated 
and awkward. It’s time to start over. 


hen Facebook first appeared, the issue of "to friend or not to 
friend” didn't seem worth sweating over. After all, it wasn't like 
this college-born networking service was central to your life or 
anything. Only now, for many of us, it pretty much is. And for too 
many of its half a billion active users, that carelessly assembled 
cohort known as the friend list has become a monster. *1 The list 
is the gateway through 


which people observe 
our major life events, 
casual musings, physi¬ 
cal peregrinations, and 
crop yields on FarmVille. 
As Facebook engineers add more features, the friend list becomes 
ever more critical. But because most of us began assembling it 
with little sense of its eventual importance, we often accepted 
requests out of impulse, inertia, or obligation. And sometimes 
we asked others for Facebook friendship out of idle curiosity or a 
temporary need to see a photo. Or we just clicked the wrong box. 




I propose that Facebook grant us a friend- 
list do-over. Like most people, I desperately 
need one: At this point, my collection 
resembles the contents of a house occupied 
by a hoarder. I make my way past heaps of 
classmates, overfriendly PR people, and 
folks whose amusing conversations in hotel 
bars led to monling-after friend requests. 
Open a closet and out tumble a Chinese poet, 
sources from stories I wrote for now-defunct 
publications, and one of my son's high- 
school friends with whom he hasn't spoken 
in years. Trying to find the front door, I trip 
over the mashup artist Girl Talk, whom I 
met once in Pittsburgh. Meanwhile, many 
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ET AN IN-DEPTH LOOK AT THE 
ASCINATING WORLD OF TODAY’S MAN. 




oin host Cris Collinsworth 


NSIDEi VAULT 


spirited new series exploring 
the passions and pastimes of the 
classic American male -from 
innovative gadgets to the perfect 
steak to extreme adventures . 
With insight and commentary 
from today’s foremost editors 
and journalists. 




Watch it anywhere. 
Catch it anytime. 

insidethevault.tv 
Sundays on WGN America' 

*check local listings 
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of my best friends and closest business con¬ 
tacts aren't even in the house. 

Here's how we fix it: On a designated day, 
everybody's friend list is reset to zero. This 
goes beyond efforts like National Unfriend 
Day. I'm suggesting Facebook let us wipe 
the slate totally clean and start over. Then 
we can refill the coordinates of our respec¬ 
tive social graphs only with appropriate 
people. Facebook would present us with a 
list of current contacts, allowing us to 
reinvite those we want to keep with a single 
click. We could also import contacts from 
other services—webmail, calendars, social 
sites—to round out our modified lists. In 
return, Facebook would agree to let us 
export our friend list to other services (thus 
saving the company from what looks to be 
an inevitable demand for government reg¬ 
ulation if it insists on anticompetitive 
friend-hoarding). 

True, the days following the reset might 
be stressful; some of our requests might not 
be reciprocated. But we would also get a 
whole lot of invites from others, many of 
whom may well be important people in our 
lives whom we never thought of as Facebook 
buddies. A reset would also be a bonanza 
for Facebook, as any remaining nonmem¬ 
bers would be flooded with invites. 

To soften the blow of rejection, everyone 
would have the chance to post a "statement 
of friending principles" that would provide 
a rationale for jilting. Mine would explain 
that my new standards limit my list to 
people I actually recognize in person, or at 
least those with whom I've corresponded. 
(Exceptions for Girl Talk and other rock 
stars.) I would also sketch out parameters 
for requesters: If you beat me up in fifth 
grade, don't expect a good outcome. 

If all went well, our friend lists would 
much more closely reflect those we want to 
talk to and be poked by. I propose July 4 for 
the Great Facebook Mulligan. It's a perfect 
day to declare independence from the tem¬ 
porary connections that have become eter¬ 
nal social millstones and to link instead to 
our true compatriots. Everybody in? DS 
//////////////////m 
e m a i l st e ven_ le vy @ wired, com . 
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BURNING QUESTION 

Why are ATM cards still 
so vulnerable to fraud? 


It’s a local news chestnut: Crooks are stealing debit card 
PINs from ATMs and gas pumps! Your card could be next! 
But in these days of complex fraud-alert algorithms, RFID 
scanners, and embedded chips, shouldn’t we be hearing this 
story less often? Why aren’t ATM-debit cards more secure? 



Well, they are secure. Just not 
in the US. When our current 
card-reader infrastructure was 
installed in the 1980s, we already 
had a robust telecom system that 
allowed for fast communications 
between machines and banks. As 
a result, our cards could be low 
tech. In Europe, however, lack of 
connectivity created time lags 
that made it easy for crooks to 
commit fraudulent transactions 
without anyone noticing. So in 
the 1990s, European countries 
began upgrading their hardware 
to support cards with chips that 
told the machines, “I'm legit!" 
They leapfrogged us. So did crim¬ 
inal technology. Now we're the 
world's debit-card backwater. 

Why don't we upgrade? 
Because we have a convoluted 
infrastructure of companies 
and individuals that would 
have to join forces and agree 
to spend lots of money. First 
come the merchants. They're 
already angry about the high 
fees they have to pay for termi¬ 
nals and processing. Next are 
the companies that sold them 
the machines. These middlemen 
are also in charge of the elec¬ 


tronic processing (when you 
swipe your card, they call your 
bank and ask if it's OK). Then 
there are the card firms, like Visa 
and MasterCard, and, finally, the 
thousands of banks and finan¬ 
cial institutions, who nod at the 
middlemen and reap the profits. 

"An upgrade would cost billions 
of dollars, and they would all 
have to agree," says Mike Urban, 
senior director of fraud solutions 
at FICO. "For a chip-and-PIN sys¬ 
tem to come to the US, we'd need 
a government mandate." 

And there's another reason: 
Federal law mitigates consumer 
responsibility for electronic 
payment fraud. In 2009, finan¬ 
cial institutions picked up 57 
percent of the $1.36 billion lost 
to debit-card fraud (merchants 
ate the rest). The banks are fine 
with this, since they more than 
compensate with high ATM fees. 
Legal limits on fees could prod 
them into pushing for a more 
secure system, but proposals for 
such restrictions have always 
died in Congress—as they did 
again during debate over finan¬ 
cial reform legislation last year. 
—Erin Biba 


□ □ □ MAR 2011 


illustration by Don Clark 













3d3H 8VU9 




O 

>- 


in 

m 

< 

od 

ID 


Q 

< 


CD 

< 

od 

ID 


2 


in 


CL 


CO 




01 


CIO 


o 


o 


p 

td 

JZ 


4-» 

o 

§ 

<: 


CD 

xT 

_£= 

■M 

E 

H— 

o 

O 

u 

>* 

£ 

CD 

CD 

c 

> 

o 

X 

£ 


CD 

o 

C 

m 

0) 


o 


_c 

"O 

£ 

o 

l_ 

CO 

T3 

D 

c 

o 

< 

>S 

>- 

00 

_Q 

c 

“O 

’> 

CD 

i_ 

’oo 

CD 

£ 

O 

3? 

CD 

<=L> 

+-» 

-M 

CD 

CD 

-O 

CO 

CD 

1— 

+-» 

4-» 

in 

-M 


in 

~CO 


CD 


1— 

CD 

_£= 

■ 

O 

-M 

-M 

o 

Z 

_c 

JD 

CL 

DO 

J= 

O 


O 

i 

LD 

o 

j= 

m 

•4—’ 



c 

i 



E 

o 

o 

o 

o 

N 

X 

~o 

_ro 

c 

CO 

o 


i_ 

CD 

o 

■M 

4-J 

CO 

o 

4-» 


O 

i— 

00 


c 


u 

*4-» 

13 

C 

~o 

CO 

o 

u 


13 

c 

o 




©Verizon 2011. Google, Google Maps, and Android are trademarks of Google Inc. 




The new car; The 100% electric, no-gas Nissan LEAF. Innovation for all. 

NissanllSA.com f f [«! 


INNOVATION FOR THE PLANET 

Nissan LEAF 
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CDRPDRHTE CONFLICTS 15% 


MIND GRMES 26% 


CHESS BOXING (!).p. 

TABLETOP WARFARE.p. 

THE DREAM FIGHTER.p. 

PAINFUL QUIZ.p. 84 


EXTREME COMPETITIONS 4% 


DEATH RACES + BUTCHERY 


THEME FOR MARCH 2011 


FIGHTS 


p. 80 
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POPULARITY CONTESTS 11% 


HANNA VS. HANNAH.p. 74 

SUPERHERO FACE-OFF p. 79 


The competitions, games, feuds, and duels we cover this month, by type. 


illustration Jamey Christoph 




































































































PLRY // FIGHTS // SCREEN // 



MOVIE MAYHEM 


The Sound of Violence 


How foley artist Marko Costanzo 
makes punches, stabs, and 
shatters seem sickeningly real. 


O f you want a film to really have visceral 
impact, the sound maketh the movie—and the 
foley artist maketh the sound. During a shoot, mic 
placement is optimized for dialog, and the quality 
of background sounds can suffer. That's where the foley artist 
steps in, re-creating and recording those other noises, from foot¬ 
steps to crackling fires, as discrete layers that can be edited into 
the scene. The practice goes back to Jack Foley, part of the team 
that transformed the 1929 silent movie Show Boat into an ear¬ 
tickling musical hit. *1 Some say great foley is the stuff that goes 
unnoticed: the soft swirl of a waltzing dress, the clunk-a-chink of 
Iron Man. But in a fight scene, we want our crunches and slashes 
to command attention. Foley artist Marko Costanzo, whose more 
than 400 film credits include The Departed and Crouching Tiger, 
Hidden Dragon, has produced audio for countless duels in his 
28 years on the job. For punches, he says the best sound comes 
from hitting himself: “I used to hit soft; now I just hit hard enough 
the first time so I don't have to do three takes." *1 His latest film 
is the sci-fi thriller Limitless, starring Bradley Cooper as Eddie 
Morra, a writer who discovers a drug that gives him superpow¬ 
ers. Costanzo recorded about 1,500 sounds, or “cues," for the 
film. The most boom-tastic come during a sequence in which 
three goons attack Morra in his apartment, looking for his stash. 
Costanzo was tasked with matching sound to punches, stabs, and 
a window that gets in the way. Here's how he brought the noise. 




BODY GRAB Costanzo 
grabbed his own torso 
hard, close to the micro¬ 
phone, to score the sound 
of Morra wrestling with 
his three intruders. “I use 
different levels of material 
on myself—from skin to 
thin T-shirts to flannel to 
heavy denim and winter 
coats,” he says. “I try not 
to use the same material 
for any two people, so they 
sound different.” 



GUT stab He sometimes 
hacks into a thick-skinned 
pork brisket—it gives a nice 
audible slice and the scrape 
of blade on bone. But for 
this scene, Costanzo cut 
into a fat dry sponge for the 
tear of flesh and shirt, then 
twisted and pulled a wet 
chamois cloth to create the 
sound of the knife going 
through the gut. “You really 
wanna make somebody’s 
back crawl with the sound.” 



FLATSCREEN BASH In 

Costanzo’s world of sub¬ 
stitute sounds, the differ¬ 
ence between a television 
hitting your face and a tele¬ 
vision hitting your back is 
a glove. For the sound of 
Cooper’s character whack¬ 
ing a goon in the face, 
Costanzo slapped a laptop 
with his open hand. For 
a flatscreen to the back, he 
did the same thing with a 
glove on. 



WINDOW SHATTER Simply 
breaking a pane of glass 
isn’t loud enough, Costanzo 
says. “Glass hitting glass 
makes a lot more noise.” To 
create a mammoth shatter, 
he laid a glass panel on the 
floor, then dropped a box of 
shards on it. For the initial 
break, though, he wrapped 
a sheet of glass in duct tape, 
broke it, and wriggled the 
still-intact sheet for a glass- 
against-glass craaaaaack. 


□ □ □ 


text Joel Meares 


PHOTOGRAPH GlIS POWell 


































You don’t have to be a great photographer to take amazing photos. 

Panasonic LUMIX® cameras make it easy to take amazing photos every time. iA (Intelligent 
Auto) Mode automatically optimizes settings for clear, beautiful, well-composed images in 
almost any conditions. Some, with 16x zoom, easily bring objects closer while maintaining 
picture quality. They’re also equipped with high quality optical technology, many with world- 
renowned Leica lenses. So even if you’re not a professional photographer, you can certainly 
take photos like one. Learn more about the new LUMIX cameras at panasonic.com/lumix. 
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"CIGARETTES 


natural American Spirit is a registered trademark of 

Santa Fe Natural Tobacco Co. © SFNTC1 














'f!& 






^^“^OBACCO 




Our journey began, as they often do, with little more than an idea - to create a 
premium cigarette that was Once that goal was achieved, our 

next stop was the creation of earth-friendly growing programs , 
and then tobacco grown under organic specifications, to lessen 
our farmers' impact on the environment. We're proud to 

have produced the first cigarette made with organic tobacco. 

We continued on to blends that celebrate unique tobaccos. Along the 
way, we met the caretakers of one of the rarest tobaccos in the world. 
The centuries-old process of aging Perique tobacco in oak barrels lives 
on in the unmistakable taste of our Perique blend styles. 

And as we met more and more farmers, they inspired 
us to create our 100% U.S. Grown blenc, to support our 
communities and the environment. 





EXPERIENCE NATURAL AMERICAN SPIRIT WITH TWO PACKS FOR $2. 

Offer for two “1 for $1” Gift Certificates good toward any Natural American Spirit pack or pouch 
purchase (excludes 150g tins). Not to be used in conjunction with any other offer. Offer restricted to 
U.S. smokers 21 years of age and older. Limit one offer per person per 12 month period. Offer void 
in MA and where prohibited. Other restrictions may apply. Offer expires 06/30/11 . 

TryAmericanSpirit.com or call 1 -800-435-5515 


PROMO CODE 42019 


No additives in ourtobacco 


Organic tobacco does NOT 

does NOT mean a safer cigarette. 


mean a safer cigarette. 





























PLAY // FIGHTS // SCREEN // • 



ONCE THERE WAS only one lethal blonde named Hannah: the unstop¬ 
pable Disney Channel phenom Hannah Montana. But come April 8, we’ll 
face a new onscreen teen terror. With Hanna, Joe Wright, director of 
the Oscar-winning Atonement, ditches the art house for the slaughter¬ 
house to deliver a grisly fairy tale about a hoodie-wearing antiheroine 
out to smash CIA agent Cate Blanchett with her Hulk-like rage. (Appro¬ 
priately, ex-Dr. Banner Eric Bana plays her fugitive pop.) Scary, but 
which Hanna(h) is more destructive? WIRED puts them head-to-head. 



HANNA 

MONTANA 

Ridiculous- 

Saoirse Ronan 


Miley Cyrus 


sounding 





real name 





Creepy 

A wanted fugitive 


A formerly mulleted coun¬ 


overbearing 

who encourages 


try singer who encourages 


father 

daughter to punch 


daughter to shake her butt 



him in the face 


in his face 



Likely 

future 


Will complete a 
hit on Osama bin 
Laden 


V 


Will be hit on by Charlie 
Sheen 


text Rick Paulas 


Milestone at 
age 16 


Ready to begin her 


Earning a cool $25 million 


Only 

weakness 


Wishing she could 
have a normal life 


Wishing she could halt the 
aging process 


>/ 


DYNAMIC DUO 


Hit Girls 


Weapon of 
choice 


Fists, bows and 
arrows, firearms 


An infinite amount of 
merchandise 


Jaw- 

dropping 

maneuver 


Killing a CIA agent 
with a karate chop 
to the throat 


V 


Smoking salvia before she 
was able to karate-chop the 
cameraperson in the throat 


A Disney pop queen and a deadly tween assassin face off. 


TOTALS: HANNA 3 / MONTANA 4 

Final verdict: Montana—by a button nose. 


THE MYSTERY OF CHESS BOXING 


Knight Decks Pawn 


illustration Andrew R. Wright 


// SPORTS // • 



□ □ □ 


text Megan Geuss 


© o you float like a butterfly, sting like a... well, like a 
butterfly. But with mad chess skillz, you can still put the hurt on 
that brawny dude in the opposite corner. The new sport of chess 
boxing alternates three-minute rounds of punching with four min¬ 
utes of heart-stopping chess. (Matches end after 11 rounds or when someone 
gets knocked out—literally or by checkmate.) Inspired by Le Froid Equateur, 
a French comic book in which fighters duke it out on a giant chessboard, the 
first match was held in Amsterdam in 2003, and the unlikely hybrid caught on 
quickly in Europe. *1 Although the sport is relatively new to the US, Los Angeles 
is the home of the biggest, baddest, chessiest chess-boxing club this side of the 
pond. Andrew McGregor, who founded the club in 2009, says that while Euro¬ 
pean chess boxing is technically oriented, the American branch is about “the jazz 
of pugilism,” on the board and in the ring. Every four months or so, McGregor 
hosts a fight in a movie theater downtown and shows the chess rounds on the 
screen. He's now experimenting with 3-D projection. Ah, the Avatar gambit. 










































You spend hours downloading apps. 





Fortunately, it only takes 15 minutes to see how much you could 

SAVE WITH GEICO. 

You’re the Baron of Bandwidth. 

The Duke of Downloads. But 
here’s one app you need to get: 
the GEICO Glovebox SM . Get a 
quote. Check claim statuses. Play 
commercials. Have an entire 
insurance company at your 
fingertips. All for free, and only 
at geico.com. It could be the best 
time spent on your mobile since 
that bird game. 


Get a free quote. 


geico.com 

AUTO • HOME • RENTERS • MOTORCYCLE • RV • BOAT • PWC 



Motorcycle coverage is underwritten by GEICO Indemnity Company. Homeowners,renters, boat and PWC coverages are written through non-affiliated insurance companies and are secured through the GEICO Insurance Agency, 
Inc. Some discounts, coverages, payment plans and features are not available in all states or all GEICO companies. Government Employees Insurance Co. • GEICO General Insurance Co. • GEICO Indemnity Co. • GEICO Casualty 
Co. These companies are subsidiaries of Berkshire Hathaway Inc. GEICO: Washington, DC 20076. GEICO Gecko image © 1999-2011. © 2011 GEICO 





































PLAY // FIGHTS // FILTER // • 


SIFTING THROUGH THE OPTIONS 

STRATEGY BOARD GAMES 


Did The Settlers of Catan ignite your 
lust for power? Check out these other 
German-style games. 



Dominant Species 
PERFECT FOR: The 

Darwin enthusiast 
GEEK FACTOR: An ice 
age cometh. Will you 
be a forgotten spider 
or a superbug? In 
this struggle for habi¬ 
tat control, different 
phyla have distinct 
advantages: Insects 
multiply quickly, 
birds travel farther, 
and arachnids have 
more bite. May the 
fittest survive. $79 


Race for the Galaxy 
PERFECT FOR: The 
Imperial stormtrooper 
GEEK FACTOR: Even 
armed with rare- 
element and alien- 
technology cards, 
you can’t build an 
intergalactic empire 
without stepping 
on someone’s long 
green toes. But it’s 
not all cosmic con¬ 
flict: Players can take 
a break to hit up an 
alien disco. $35 


Twilight Struggle 
PERFECT FOR: 

The Cold Warrior 
GEEK FACTOR: In this 
democracy vs. com¬ 
munism card-off, 
hearts and minds are 
not won easily; if the 
USSR plays the NATO 
card before the Mar¬ 
shall Plan or the War¬ 
saw Pact are played, 
the US could miss 
out on the alliance 
altogether. The Fidel 
card is deadly. $57 


Runewars 
PERFECT FOR: The 
Dungeons and 
Dragons-slayer 

GEEK FACTOR: 

Between 192 figu-. 
rines—ranging from 
Pegasus jockeys to 
enchantresses—and 
a 40-page rule book, 
this LordoftheRings- 
length battle for the 
dragon runes is a 
serious commitment. 
Bring plenty of lem- 
bas. $100 


Labyrinth: 

The War on Terror 
PERFECT FOR: The 

Call of Duty devotee 
GEEK FACTOR: It’S 
America vs. the jihad 
in this card-and-map 
battle. Play begins on 
9/12, post-Operation 
Iraqi Freedom, or 
post-Enduring 
Freedom—mission 
definitely not yet 
accomplished. Watch 
out for the Patriot 
Act and WMDs. $60 



issue March 


text Rachel Swaby 


photograph Morini & Montanari 


































PLAY // FIGHTS // SCREEN // • 


SMASHUP 

The Ultimate Fighter 


There are no small actors, 
just small parts. Ass-kicking 
body parts. 




text Rick Paulas 


illustration Viktor Koen 


1 / BRAIN Actor: Harrison Ford 
From: Raiders of the Lost Ark 
Reason: Indy knows when to 
fight, when to shoot, and when 
to just wait for the deus ex 
plane propeller. 

21 EARS Actor: Jean-Claude 
Van Damme From: B/oodsport 
Reason: When Van Damme gets 
blinded by a face-full of quick¬ 
lime during the climactic fight 
scene, he’s forced to utilize his 
strong sense of hearing (and 
overacting) to win the match. 

3/ HAIR Actor: Patrick Swayze 
From: Road House Reason: The 
full-bodied coif adds height, 
weight, and acts as a protective 
helmet against broken bottles. 

4/ BACK Actor: Choi Min-sik 
From: Oldboy Reason: In the 
epic hallway fight scene, he 
takes a knife in the back ... 
and then continues to fight 15 
guards on his own. 


5/ ABS Actor: Gerard Butler 
From: 300 Reason: The movie 
was basically a two-hour info¬ 
mercial for Butler’s 24-pack abs. 

6/ LEFT ARM Actor: Sylvester 
Stallone From: Rocky Reason: 
The Philadelphian southpaw’s 
dominant arm has accounted for 
57 wins in his career, including 
51 by knockout. 

7/ right HAND Actor: Uma 
Thurman From: Kill Bill Vol. II 
Reason: With a few flicks of 
the wrist, she can use her hand 
to explode hearts! 

a/ RIGHT LEG Actor: Ralph 
Macchio From: The Karate Kid 
Reason: The finishing Cobra 
Kai-defeating piece of the crane 
kick is the best! Around! 

9/ RIGHT FOOT Actor: Bruce Lee 
From: Enter the Dragon Reason: 
Like we’d build a fighter without 
incorporating a piece of Lee. 


ction movies are populated with flawed characters. It’s what makes the fight scenes 
somewhat suspenseful. To us, that’s boring. We want utter and complete dominance out of a 
warrior, which is why we decided to piece together our own Frankenfighter. We’d put him up 
against anyone in film history. Except maybe that guy from the 1994 classic martial arts movie 
Undefeatable. (Seriously. YouTube it.) 


WHY CANT HOLLYWOOD GET IT RIGHT?! 

Batman Forever 



// RNGRY NERD // • 


The world is full of conflict: Israel vs. Pales¬ 
tine. Celtics vs. Lakers. Facebook vs. Google. 
But let’s get right to the biggest battle of 
them all, shall we? Batman vs. Spider-Man. 
Stupid to even wonder, right? Because the 
Dark Knight would vanquish the wall-crawler 
without breaking a sweat. Which hero do 
you think has the R&D budget to stay on the 
cutting edge of crime-fighting—the one with 
a secret hideout under his mansion, or the 
one struggling to pay off his college loans? 
Spider-Man disarms foes with witty banter; 


Batman disarms them with Batarangs, Bat- 
grenades, Bat-tasers, and other weapons 
prefixed by the word bat. (The man clearly 
understands the importance of branding.) 
Psychologically, as well, Batman wins. His 
rage is directed outwardly, against the sort 
of people who killed his parents. Spider-Man 
is filled with guilt over the death of his uncle. 
If he were to square off against Batman, he’d 
be racked by self-doubt: “Why am I fighting 
a fellow superhero?” Batman would just start 
punching. There. Now on to Palestine ... 


illustration Josh Holinaty 


□ □ □ 


I: GETTY; 2-9: EVERETT 










































BRING ITON 

Battle Zones 


Itching for a nerd fight? These 
contests might be up your alley. 

Death Race 
WHO COMPETES: Bored 
extreme racers VENUE: 
Pittsfield, Vermont (June) 

Begin with an ultramarathon, 
add stages like crawling 
through barbed wire, eating 
raw onions, and completing 
Greek translations. Top with 
mind games: Last year’s 
race started at the “prerace 
meeting.” Surprise! 

Steer Butchery 
Competition 
WHO COMPETES: Hoof-to- 
snout enthusiasts VENUE: Var¬ 
ies (July 2011: Los Angeles) 
The knives come out at the 
Eat Real Festival, where meat 
cleavers race to disassemble 
the hindquarters of a steer. 

The Great Handcar Regatta 
WHO COMPETES: Steampunk 
grease monkeys VENUE: Santa 
Rosa, California (September) 

At your best in a corset and 
aviator goggles? Turn-of-the- 
century pageantry abounds as 
costumed teams pilot human- 
powered railcars. Awards are 
given for speed, showboating, 
and "fantastical pants.” 

Super Art Fight 
WHO COMPETES: Dramatic 
doodlers VENUE: Varies (March 
2011: Frederick, Maryland) 

Emcees toss out topics (kitten 
apocalypse, Conan O’Brien 
the Barbarian) for two dueling 
drawers. The winner is deter¬ 
mined by audience cheers at 
the end of a 30-minute scrawl, 
so bravado is important. 



text EricSmillie 



PROJECT LAUNCHPAD 

Spacesuit Showdown 


Military-industrial 
complex versus lingerie 
maker! Winner: Apollo. 


EIL ARMSTRONG'S FIRST 

footfall on the moon was one 
small step for man, but it was 
one giant leap for a maker of 
ladies' girdles. He wouldn't have had such 
a snazzy spacesuit were it not for an epic 
struggle between a by-the-book defense 
contractor and a lingerie company run by 
a car mechanic and a TV repairman. 

As chronicled in author Nicholas de Mon- 
chaux's Spacesuit: Fashioning Apollo, out 
in March, the battle started in 1962. Inter¬ 
national Latex Corporation (which you may 
know by its current name, Playtex) won a 
contract to develop the Apollo spacesuit. 
(Any company capable of making a girdle 
tough enough to sustain that 1960s hour¬ 
glass shape without cutting off the wearer's 
oxygen can handle the rigors of space.) But 
rather then let ILC go it alone, NASA shack¬ 
led the company to the military-industrial 
complex, forcing it to work as a subcontrac¬ 


tor of aerospace conglomerate Hamilton 
Standard. Suspicious of Playtex's freewheel¬ 
ing fashion-industry ways, Hamilton started 
on its own prototype, the Tiger, which is 
what got submitted to NASA. The suit was 
a flop, and Hamilton blamed ILC, which lost 
its subcontractor status. 

But Apollo still needed a spacesuit, so 
NASA set up its own version of Fashion 
Week, inviting two manufacturers to sub¬ 
mit prototypes. So three years after winning 
(and then losing) the contract, a dozen ILC 
staffers picked the locks of their old offices 
at Hamilton and, Sterling Cooper-style, 
stole back their designs. Working round- 
the-clock shifts for six weeks, they finished 
a brand-new suit, the AX5L, in time to be a 
dark-horse third entry in the 1965 compe¬ 
tition. It won, acing 12 of the 22 tests—and 
since one rival suit wouldn't fit through the 
door of the space capsule, and the helmet of 
the other exploded, there was no runner-up. 



□ □ □ 
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text Allison P. Davis 


// COMPETITION // • 



































How is Toyota 
innovation 
helping make 

hospitals better? 
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Learn more about Allegheny General Hospital, 
and other ways we’re helping to make the world 
a better place, at toyota.com/ideasforgood 
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text RachelSomerstein 


DEPICTION OF MUHAMMAD 


Brand-New Bags 


A knockout sculpture gets in shape 
for Los Angeles. 


if you're making a monument to the Greatest, it better be really great. 
So for his portrait of three-time heavyweight champion Muhammad Ali, 
artist Michael Kalish went big, using 1,300 punching bags, 6.5 miles of 
stainless steel cable, and 2,500 pounds of aluminum pipe to construct a 
22-foot-high installation that took three years to complete. *1 The idea for 
the project came to Kalish as he was falling asleep one night in 2008: an 
array of custom-made, teardrop-shaped speed bags suspended in mid¬ 
air that, from just one vantage point, align themselves like pixels into an 
image of Ali's face. But the LA-based artist, best known for crafting por¬ 
traits of American icons out of license plates and other found objects—he 
counts Maria Shriver and Arnold Schwarzenegger among his collectors— 
knew he couldn't construct such a large-scale installation on his own. So 
he retained architectural firm Oyler Wu to design the structure in which 
the bags are suspended. (At the unveiling ceremony, Ali will hang the 
final bag.) *1 With its interlocking legs and curving pipes, the resultant 
work, slated to go on view in March at LA's Nokia Plaza, looks "effortlessly 
simple" and has a subtle shine, architect Jenny Wu says. As you walk 
around the sculpture, you'll just see interesting hanging bags. Step directly 
in front, however, and pow! Ali's visage hits you like a punch in the face. 











































































Booming; is 

i j. 

turning an early pay discount 
into more space for music. 



JON HABER 
ALTO MUSIC 
ALTOMUSIC.COM 
MEMBER SINCE 07 




Jon Haber, owner of Alto Music, 
one of the very first owners 
ve a Plum Card from 
. ,merican Express OPEN. During 
the recession, Jon used his Card to 
buy as much inventory as possib 
And with the savings he got from the 1.5% early pay 
discount on those purchases, Jon was able to expand his 
business at a time when others were closing 

1.5% EARLY PAY DISCOUNT or DEFER PAY OPTION 
1-888-OPEN-PLUM | OPEN.COM/PLU 


Pay the balance in full within 10 days of the statement closing date and get a 1.5% discount on virtually all purchases made that month. The discount will appear as a credit on the following billiij 
statement. Pay 10% of the balance from new activity on your billing statement, plus the entire amount of any previously deferred payment or amounts past due by the "Please Pay By" date on tl/ 
statement, and you can extend payment on the rest until the closing date of your next billing cycle, without penalty. Visit open.com/plum for details. ©2011 American Express Bank, FSB. All rights reservf 




















// DECODE // • 



As the Avatar buzz has faded, ticket sales for 3-D films have dropped off. A clutch of 3-D 
TVs released last year never really caught on. So this is the perfect time for the video- 
game industry to invest huge sums in stereoscopic entertainments, right? Maybe not, 
but most platforms are taking the plunge anyway. Will they reshape the industry—or 
give migraines to a few dozen early adopters? Here’s how we rate the four big contenders. 


SOLVE THIS PUZZLE 

Move Matchup 


Not only Is pro wrestling the 
awesomest sport ever invented, 
it features the most awesomely 
named moves ever. Try to match 
each one with its description. 

1 / Canadian Destroyer 
2 / Cattle Mutilation 
3/ Shining Wizard 
4/ Slice Bread #2 
si Shooting Star Press 
6/ Vertebreaker 

n/ With opponent on one knee: Run 
at him, step up onto his knee, strike 
him in the face with other knee. 

B/ With opponent facing away from 
you: Bend forward, lock arms with 
his, lift him up over your head, drive 
his head and neck into the mat. 

c/ With opponent’s head held 
between your legs: Leap forward, 
pull his head along as you somer¬ 
sault, drive his head into the mat. 

D/ With opponent facedown: Crouch 
over him, place forearms under 
his arms, flip forward to form a 
bridge with your body while main¬ 
taining pressure on his arms. 

e/ With opponent lying on mat: 
Mount a corner post, jump forward, 
do a 270-degree backflip, land 
chest-first on opponent. 

fi With opponent’s head clasped to 
your shoulder: Run up a corner post, 
keep your grip while backflipping off 
of it, and slam him into the mat. 




PLAYSTATION 3 

Equipment needed: 

i 

WINDOWS 


A 3-D TV with an HDM11.4 connector. 
Those stupid glasses. Setup: Fairly easy. 
A firmware upgrade adds 3-D support 
for games (and Blu-ray movies). 3-D 
games: Lots of titles by Sony ( Gran Tur- 
ismo 5, MotorStorm, Wipeout ) plus 50 
new games slated for release this year. 
Stereoscopic score: B+ 


Equipment needed: 3-D 

TV. Stupid glasses. Setup: A bit harder 
than PS3, because Xbox 360 doesn’t 
support HDMI 1.4 standards. Settings 
on some 3-D TVs and game consoles 
will need to be adjusted manually. 3-D 
games: Just a few third-party titles like 
Cry sis 2 and Call of Duty: Black Ops. 
Stereoscopic score: B- 


_| Equipment needed: 3-D 

graphics card; 3-D TV or monitor. Stu¬ 
pid glasses. Setup: Nightmarish. Lack 
of unified standards means mixing and 
matching equipment and tweaking lots 
of software settings. 3-D games: Tons. 
You can tell your PC to render most 
games in 3-D. (Worth the excruciating 
setup.) Stereoscopic score: B+ 


NINTENDO 3DS 


| Equipment needed: 

Just the 3DS, which launches in March. 
The 3.5-inch LCD display allocates 400 
pixels to each eye. No stupid glasses 
required! Setup: Nonexistent. A 3-D 
depth slider—a sort of volume knob 
for dimensionality—lets you tweak the 
depth of images on the fly. 3-D games: 
30 by summer. Stereoscopic score: A 
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War of the Wands 


Behold! Howard Thurston! Harry 
Houdini’s forgotten nemesis! 



O T'S THE EARLY 20TH 
century. You want to 
take in a magic show. 
You've got your spats 
on, your mustache is all waxed and 
ready. Now you've got to choose 
between the two preeminent magi¬ 
cians of the age: Harry Houdini and 
Howard Thurston. “Those guys lived 
and breathed publicity," says Jim 
Steinmeyer, author of the new book 
The Last Greatest Magician in the 
World. “They were scrambling over 
each other to get the public's atten¬ 
tion." *1 So who to pick? Steinmeyer 
goes with Thurston. Though barely 
remembered now, his Wonder Show 
of the Universe, atwo-and-a-half- 
hour extravaganza, captivated a 
generation. Houdini, however, “was 
just not an impressive magician," 
Steinmeyer says. Here's how they 
measured up. 



Houdini (left, with Thurston) wasn’t actually a very good magician. 



THURSTON 

HOUDINI 

ADVANTAGE 1 

Rank in the 

Society of American 
Magicians 

Vice president 

President 

Houdini 

Reputation 

o 

The former con artist revised his auto¬ 
biography to pass himself off as a high- 
society gentleman with pious roots. 

This rabbi’s son forged a new identity 
as a rough-and-tumble miscreant who 
associated with the criminal classes. 

Thurston 

tl c,ras 

His big break came when he dazzled 
famous New York theater agent Walter 
Plimmer with his sleight of hand. 

A complete failure at card tricks, despite 
early attempts to bill himself as a King of 
Cards. He later gave them up. 

Thurston 

Greatest Trick 

The Levitation of Princess Karnac, which 
featured a woman floating in midair. 

The Water Torture Cell, in which Houdini 
escaped from an aquarium full of water. 

Houdini 

Magic 

Pedigree 

Thurston was a protege of world-famous 
magician Harry Kellar, who picked him 
to carry on his legacy. 

Houdini was also one of Kellar’s aco¬ 
lytes, but the escape artist lacked the 
showmanship to succeed his mentor. 

Thurston 

Use of 

Elephants 

Thurston developed an appearing- 
elephant trick for a traveling stage show, 
but the baby pachyderm got sick and 
died before he could perform it. 

In 1918, Houdini “vanished” an elephant 
in front of an audience of thousands at 
New York’s Hippodrome Theater, mak¬ 
ing headlines around the world. 

Houdini 

Spectacle 

The Wonder Show of the Universe lived 
up to its title, incorporating dancers, 
vanishing automobiles, vanishing girls, 
duck tricks, rabbit tricks, water tricks, 
and floating orbs. 

Houdini advertised “an entire evening’s 
worth of entertainment” that included 
a magic act, escapes, and a lecture on 
spiritualism. The escapes may have been 
stunning, but the magic was weak. 

Thurston 



WINNER: 

Thurston 
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PLRY // FIGHTS // MRRY H. K. CHOI // 




YOU WANT A PIECE OF ME? 

BRUTAL COMBAT 


Special effects don’t make movie fight scenes better; stakes and believability do. 


O he trailer for Transformers: Dark of the Moon reminds me 
of two things: first, that changeling robot aliens look hilari¬ 
ous as “sexy domestic automobiles" and, second, that Michael 
Bay is indifferent to the workings of the human eye and brain. 
Can someone tell me why his Autobot-on-Decepticon battles look like 
krumping cockroaches? How am I supposed to gauge speed and size with 
supertight, fast-moving camera shots, thousands of similar-looking metal¬ 
lic surfaces, and little environmental involvement? Maybe some Bay PA 
can do me a favor and dispatch a pigeon (spray-painted orange?) to fly 


from one corner of the screen to the other? 
At least then I'd have a frame of reference. 
Seriously, those fight scenes are the worst. 

An onscreen knock-down, drag-out needs 
a few basic ingredients. We have to know 
what constitutes physical pain and death. We 
should know who the underdog is and how 
swiftly that character will get obliterated in 
the absence of a miracle. Ideally the skilled, 
invincible, or gob-smackingly numerous ene¬ 
mies will flex and preen a little (“I will break 
you”). And then the fight should simply defy 
all of these expectations. Good music helps. 

Consider the very lo-fi beat-down in the 
Russian bath from Eastern Promises. We 
feel connected to every ham-fisted, labored, 
imprecise punch. The movements are messy 
and straightforward—visceral displays of 
human gutmeat against tile and blade. 
That's not to say special effects always ruin 
fights. Not to get all misty about hallowed 


visual-effects goldentimes, but Ray Harry- 
hausen's stop-motion skeletons made for 
a heart-palpitating battle in Jason and the 
Argonauts. The first entirely CG character, 
the stained-glass knight in Young Sherlock 
Holmes, worked because he was part of a hal¬ 
lucination, a distillation of everyone's fear of 
going tits-up nuts. I hope the knight's anima¬ 
tor, John Lasseter, swims Scrooge McDuck- 
style in the pool of Oscars he has since won 
as head of Pixar. The guy is a beast. 

Then again, movie fights can certainly go 
pear-shaped when technology is funneled 
down our gullets with liver-engorging force. 
Just look at the Matrix trilogy. Sure, bullet¬ 
time was diverting; Neo's wire fu was judi¬ 
cious, and we never doubted that it was 


Keanu Reeves and Laurence Fish- 
burne hitting each other in that 
dojo. Really hard. But by the sec¬ 
ond movie, a nigh-invincible Neo 
turned a shower of bullets into 
tap-dancing Tic Tacs, and the third 
movie was dispassionate, effort¬ 
less, and riddled with meh. 

The key to making fights work is 
stakes. Leonidas divorcing a Per¬ 
sian from his leg in 300 —as bad- 
die and limb pinwheel on different 
axes—gives us a focusing beat that 
amps up our bloodlust. Director 
Zack Snyder does the same kind 
of metronome manipulation in his 
Sucker Punch this month—we'll 
have to wait to find out if this latest 
stylized reality ends up being sexy 
or tired. The pigtailed female pro¬ 
tagonist has been committed, and 
I swear, if the monsters are “self¬ 
doubt" or “abandonment issues," I 
will IRL want to cut someone. How¬ 
ard Hughes needed clouds to indi¬ 
cate the speed of aerial combat in 
Hell’s Angels. I need a touchstone 
for a mortal wound—say, a spec¬ 
tacular decapitation and a gratify¬ 
ing geyser of plasma—or I'm out. 

That's why, despite its energy-drink name 
and rock 'em sock 'em conceit, I'm excited 
for a fall release called Real Steel. It's about 
8-foot-tall boxing robots, and the stars are ani- 
matronic—actual metal, welded and bolted 
together. Sugar Ray Leonard is consulting on 
the sweet science. And just as MacGyver and 
Jackie Chan winced and shook out their hands 
after delivering a punch, if there's a preestab¬ 
lished functional need for a pugilistic robot to 
shake a fist after administering a knockout. 
I'm cool with that. At least it would be a robot 
fight where I know what I'm looking at. 
/////////////^^^^ 

Guest columnist mary h. k. choi (mhkchoi 
@gmail.com) is a writer for Marvel Comics. 
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THE BALLAD OFTHE BIT 


Author James Gleick says the basis of the 
universe isn’t matter or energy. It’s data. 




information flows everywhere, through wires and genes, through brain 
cells and quarks. But while it may appear ubiquitous to us now, until recently 
we had no awareness of what information was or how it worked. In his new 
book, The Information, science writer James Gleick documents the rising role 
of information in our lives and the way new technologies continue to increase 
its velocity, volume, and importance. Gleick—whose first book, Chaos, was 
a National Book Award finalist and whose biographies of Richard Feynman 
and Isaac Newton were both short-listed for the Pulitzer—spent seven years 
compiling his epic account, wired spoke with Gleick about his unified his¬ 
tory of the fundamental force behind life, the universe, and everything. 


Information underpins everything in 
the universe, Gleick says, from music 
to money. 


What prompted you to write a whole 
lot of information about information? 

Fve been thinking of this book my whole 
career. When I was working on Chaos, the 
young rebels of the Dynamical Systems Col¬ 
lective in Santa Cruz would try to explain 
Claude Shannon's invention of information 
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theory to me. I didn't understand it at the 
time. Investigating Shannon's ideas became 
the fulcrum of this book. 

What were those ideas? 

Shannon said that the notion of information 
has nothing to do with meaning. A string of 
bits has a quantity, whether it represents 
something that's true, something that's 
utterly false, or something that's just mean¬ 
ingless nonsense. If you were a scientist 
or an engineer, that idea was very liberat¬ 
ing; it enabled you to treat information as 
a manipulable thing. 

And how would you define this thing? 

Scientifically, information is a choice—a yes- 
or-no choice. In a broader sense, information 
is everything that informs our world—writ¬ 
ing, painting, music, money. 

And as we came to understand how 
information works, that impacted 
our understanding of how our bodies 
and minds operate, too, right? 

Yes. Information is crucial to our biological 
substance—our genetic code is informa¬ 
tion. But before 1950, it was not obvious 
that inheritance had anything to do with 
code. And it was only after the invention 
of the telegraph that we understood that 
our nerves carry messages, just like wires. 


lected and published, but some 
haven't. To see those, you have 
to physically go to the British 
Library and then place an order 
with a pencil on a piece of paper 
and wait for somebody to bring 
you a package of letters like a 
sacred offering. I don't know 
how much longer that world 
will work, but it's lovely that 
it still does. 

Isn’t there a sort of love¬ 
liness in not having to 
fly 5,000 miles to visit a 
library but instead being 
able to recline in your paja¬ 
mas and read a PDF? 

Not loveliness. It's just faster, 
more efficient. I certainly made 
extensive use of Google Books 
for things that even five years 
ago I would've had to drag myself 
down to the library for. And my 
readers will be able to use Google 
Books to retrace my steps through my refer¬ 
ences in ways that wouldn't have been pos¬ 
sible five years ago. 

Your book shows that each new 
communication invention—the 
talking drums of Africa, the first 
semaphore telegraphs—inspired 
predictions of both utopian rhap¬ 
sody and dire terror. 

When people say that the Internet is going 
to make us all geniuses, that was said about 
the telegraph. On the other hand, when they 
say the Internet is going to make us stupid, 
that also was said about the telegraph. I 
think we are always right to worry about 
damaging consequences of new technolo¬ 
gies even as we are empowered by them. 
History suggests we should not panic nor 
be too sanguine about cool new gizmos. 
There's a delicate balance. 

Speaking of cool new gizmos, what do 
you think about Twitter and Facebook? 

I have my toe in the water, but I am not apol¬ 
ogizing for missing a round. We have a big 
menu of information technologies out there 
to choose from. Isn't that the whole point? 
Yet sometimes new technologies don’t 
get the attention they deserve. I like 
your story of Charles Babbage, who in 


iPad Extra: 

For an 
exclusive 
excerpt from 
The Informa¬ 
tion , down¬ 
load WIRED 
from the 
iTunes Store. 


When we look back through 
history, we can see that a 
lot of different stories all 
turn out to be stories about 
information. 

Let’s talk about your 
title, The Information. 
What are you trying 
to do with the word 
the there? 

[Laughs.] What can I say about that? I just 
got it into my head early on. I have tried not 
to become too conscious of why exactly I 
came up with it. 

What it communicates to me is that 
information is a definite, specific 
thing, rather than an indefinite 
generalization. 

You got the transmission correctly. 

This is your sixth book. How has 
the ever-increasing availability of 
information changed how you write 
books? Do you still go into libraries 
with stacks? 

Part of this book focuses on people from the 
19th century such as Ada Byron, who was 
the first computer programmer. If you want 
to understand her life, you need to read 
her letters. Many of those have been col¬ 
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Peoplesaythe Internet isgoing 
tomakeusstupid.Butthatwasalso 
said aboutthetelegraph. 


the 1820s basically invented the 
concept of computer a century 
before anyone, including him, 
could make one. 

Babbage was a man out of his time. 
People back then didn't get what 
he was about. He was a mathema¬ 
tician, but he was engineering this 
machine that could be programmed. 

He was also obsessed with lock-picking, and 
the schedule of railroad trains, and 
cryptography. 

He was the prototypical hacker! 

Yeah, today there are many people who 
share these same preoccupations. And 
we're aware of what they all have in com¬ 
mon: information. 

According to your book, information 
underpins everything. 

Modern physics has begun to think of the 
bit—this binary choice—as the ultimate 
fundamental particle. John Wheeler sum¬ 
marized the idea as “it-from-bit.” By that 
he meant that the basis of the physical uni¬ 


verse—the "it" of an atom or subatomic 
particle—is not matter, nor energy, but a 
bit of information. 

That sounds almost spiritual—that 
the material world is really immaterial. 

I know it sounds magical, but it needs to be 
understood properly. Information has a mate¬ 
rial basis. It has to be carried by something. 

The extreme view would be that all 
these bits that make up atoms are 
running on a very big computer called 
the universe, an idea first espoused by 
Babbage. 

That makes sense as long as this metaphor 
does not diminish our sense of what the 


universe is but expands our sense of what 
a computer is. 

But as you note, some scientists say 
that this is not a metaphor: The uni¬ 
verse we know is only information. 

I'm not a physicist, but that concept reso¬ 
nates with something that we all recognize: 
Information is the thing that we care most 
about. The more we understand the role 
that information plays in our world, the 
more skillful citizens we will be. El 
///////////////////m 

wired seniormaverick kevin kelly 
(kk@kk.com) interviewed author Fred 
Brooks in issue 18.08. 
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It's hard not to look at the nets. Every building is skirted in them. 
They drape every precipice, steel poles jutting out 20 feet above 
the sidewalk, loosely tangled like volleyball nets in winter. *1 The 
nets went up in May, after the 11th jumper in less than a year died 
here. They carried a message: You can throw yourself off any build¬ 
ing you like, as long as it isn't one of these. And they seem to have 
worked. Since they were installed, the suicide rate has slowed to 
a trickle. *1 My tour guides don't mention the nets until I do. Not to 
avoid the topic, I don't think—the suicides are the reason I am at a 
Foxconn plant in Shenzhen, a bustling industrial city in southern 
China—but simply because they are so prevalent. Foxconn, the sin¬ 
gle largest private employer in mainland China, manufactures many 
of the products—motherboards, camera components, MP3 play¬ 
ers—that make up the world's $150 billion consumer-electronics 
industry. Foxconn's output accounts for nearly 40 percent of that 
revenue. Altogether, the company employs about a million people, 
nearly half of whom work at the 20-year-old Shenzhen plant. But 
until two summers ago, most Americans had never heard of Fox¬ 
conn. *1 That all changed with the suicides. There had been a few 
since 2007. Then a spate of nine between March and May 2010—all 
jumpers. There were also suicides at other Foxconn plants in China. 
Although the company disputes some cases, evidence gathered from 
news reports and other sources indicates that 17 Foxconn workers 
have killed themselves in the past half decade. What had seemed 
to be a series of isolated incidents was becoming an appalling 
trend. When one jumper left a note explaining that he committed 
suicide to provide for his family, the program of remuneration for 
the families of jumpers was canceled. Some saw the Foxconn sui¬ 
cides as a damning consequence of our global hunger for low-cost 
electronics. Reports from inside the factories warned of “sweat¬ 
shop" conditions; old allegations of forced overtime burbled back 
to life. Foxconn and its partners—notably Apple—found them¬ 
selves defending factory conditions while struggling to explain the 


deaths, "suicides in china prompt dam 
age control,” blared The New York Times .1 

I seem to be witnessing some of those 
damage-control efforts on this still-warrn 
fall day as two Foxconn executives—along 
with a liaison from Burson-Marsteller, a 
PR firm hired to deal with the post-suicide 
outcry—lead me through the facility. I have! 
spent much of my career blogging about 
gadgets on sites like Boing Boing Gadgets 
and Gizmodo, reviewing and often prais¬ 
ing many of the products that were made 
right here at Foxconn's Shenzhen factory. 

I ignored the first Foxconn suicides as sad. 
but statistically inevitable. But as the num¬ 
ber of jumpers approached double digits, 
latent self-reproach began to boil over. Out 
of a million people, 17 suicides isn't much- 
indeed, American college students kill them¬ 
selves at four times that rate. Still, after 
years of writing what is (at best) buyers' 
guidance and (at worst) marching hymns* 
for an army of consumers, I was burdened 
by what felt like an outsize provision of. 
guilt—an existential buyer's remorse for > 
civilization itself. I am here because I want 
to know: Did my iPhone kill 17 people?| 

My hosts are eager to help me answer that 
question in the negative by pointing out how 
pleasant life in the factory can be. They are| 
quick with the college analogies: The can 
teens and mess halls are "like a college food 1 
court.” The living quarters, where up to eight 
workers share rooms about the size of a two-l 
car garage, are "like college dorms.” The 
avenues and boulevards in the less indus¬ 
trial parts of the campus are "like malls.” 

For all their defensiveness, my guides are 
not far off the mark. The avenues certainly 
look more like a college campus than the dingy 
design-by-Communism concrete canyons 
I half expected to find. Sure, everything on 
the Foxconn campus is a bit shabby—errant 
woody saplings creep out of sidewalk cracks, 
and the signage is sometimes rusty or faded- 
more community college than Ivy League, per¬ 
haps. But it's generally clean. Workers stroll 
the sidewalks chatting and laughing, smok¬ 
ing together under trees, as amiable as any 
group of factory workers in the first world. 

But "college campus” doesn't quite cap¬ 
ture the vastness of the place. It's more like 


























a nation-state, a gated complex covering just 
over a square mile, separated from the rest of 
Shenzhen's buildings by chain link and con¬ 
crete. It houses one of the largest industrial 
kitchens in Asia—perhaps the world. Shen¬ 
zhen itself was developed over the past three 
decades as one of party leader Deng Xiao¬ 
ping's Special Economic Zones—a kind of 
capitalist hot spot. The experiment was a 
rousing success. Millions of workers, gam¬ 
bling that low but dependable wages would 
be more readily found in Shenzhen, migrated 
from the poor, rural western provinces, 
packing into the tenement complexes that 
soon riddled the city. Factory work offered 
a chance to change their lives and the lives 


of their families back home, but it offered 
little in the way of security. Many compa¬ 
nies did not supply housing, leaving workers 
to find shelter in dodgy slums or encour¬ 
aging them to sleep on the assembly line. 
When they did provide lodging, it was typi¬ 
cally a dorm room crammed with bunk beds. 

According to company lore, Foxconn 
founder Terry Gou was determined to do 
things differently. So when the firm built its 
Longhua factory in Shenzhen, it included 
onsite dormitories—good ones, designed 
to be better than what workers could afford 
on their own. Terry Gou built on-campus 
housing, I am told, because Terry Gou cared 
about the welfare of his employees. 


The work at Foxconn’s Shen¬ 
zhen plant can be repetitive, 
exhausting, and alienating— 
like manufacturing jobs any¬ 
where in the world. 


Up went a factory, up went a dorm. Up went 
an assembly line, up went a cafeteria. While 
other companies' workers fended for them¬ 
selves or slept under the tables they worked 
at, Gou's employees were well fed, safe from 
the petty crime of a growing metropolis, and 
surrounded by peers and advocates. 

It rings as unalloyed munificence—until a 
man puts his foot on the edge of a roof, looks 
across the campus full of trees and swim¬ 
ming pools and coffee shops, and steps off 
into nothing. 





























in the part of our minds where Ameri¬ 
cans hold an image of what an Asian factory 
may be, there are two competing visions: 
fluorescent fields of chittering machines 
attended by clean-suited technicians, or 
barefoot laborers bent over long wooden 
tables in sweltering rooms hazed by a fog 
of soldering fumes. 

When we buy a new electronic device, 
we imagine the former factory. Our little 
glass, metal, and plastic marvel is the height 
of modern technological progress; it must 
have been made by worker-robots (with 
hands like surgeon-robots)—or failing that, 
extremely competent human beings. 

But when we think "Chinese factory,” we 
often imagine the latter. Some in the US— 
and here I should probably stop speaking in 
generalities and simply refer to myself—har¬ 
bor a guilty suspicion that the products we 
buy from China, even those made for Ameri¬ 
can companies, come to us at the expense of 
underpaid and oppressed laborers. 

From what I can tell, though, the reality is 
more banal than either of those scenarios. 
This is what it's like to work at the Foxconn 
factory: You enter a five- or six-story con¬ 
crete building, pull on a plastic jacket and 
hat, and slip booties over your shoes. You 
walk up a wide staircase to your assigned 
floor, the entirety of which lies open under 
unwavering fluorescent light. 

It's likely that your job will require you to 
sit or stand in place for most of your shift. 
Maybe you grab components from a bin 
and slot them into circuit boards as they 
move down a conveyer. Or you might tend 
a machine, feeding it tape that holds tiny 
microprocessors like candy on paper spools. 


Or you may sit next to a refrigerator-sized 
machine, checking its handiwork under a 
magnifying glass. Or you could sit at a bench 
with other technicians placing completed 
cell-phone circuit boards into lead-lined 
boxes resembling small kilns, testing each 
piece for electromagnetic interference. 

If you have to go to the bathroom, you raise 
your hand until your spot on the line can be 
covered. You get an hour for lunch and two 
10-minute breaks; roles are switched up 
every few days for cross-training. It seems 
incredibly boring—like factory work any¬ 
where in the developed world. 

You work 10 hours or so, depending on 
overtime. You walk or take a shuttle back 
to your dorm, where you share a room with 
up to seven other employees that Foxconn 
management has selected as your bunk- 
mates. You watch television in a common 
room with bench seating, on an HDTV that 
seems insultingly small compared with the 
giant units you and your coworkers make 
every day. Or maybe you play videogames or 
check email in one of the on-campus cyber¬ 
cafes, perhaps sharing a semiprivate "cou¬ 
ple's booth” with a girlfriend or boyfriend. 

In the morning, you clean yourself up in 
your room's communal sink or in one of the 
dorm's showers, then head back to the pro¬ 
duction line to do it all over again. 

A report by the UK's The Mail on Sun¬ 
day in 2006 accused Foxconn of forcing 
workers to pull long shifts to meet unreal¬ 
istic quotas. That report prompted an audit 
from Apple, which found "no instances of 
forced overtime” but noted that "employ¬ 
ees worked longer hours than permitted 
by our Code of Conduct”—over 60 hours 
a week. (Apple has performed such audits 
every year since.) 

Last April, the Chinese newspaper South¬ 
ern Weekend sent a young reporter into 
Foxconn to work undercover for a month; 
he returned with bleak tales of hopeless¬ 
ness and "voluntary overtime affidavits.” 
An October report by Students and Schol¬ 
ars Against Corporate Misbehavior, a Hong 
Kong-based labor rights group, found 
that workers at Foxconn's Shenzhen plant 
worked 13 days straight, 12 hours a day, 
to produce the first generation of Apple's 
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iPad. Foxconn has denied the reports and 
said it complies with all Chinese regulations 
regarding working hours and overtime. 

That 17 people have committed suicide at 
Foxconn is a tragedy. But in fact, the suicide 
rate at Foxconn's Shenzhen plant remains 
below national averages for both rural and 
urban China, a bleak but unassailable fact 
that does much to exonerate the conditions 
at Foxconn and absolutely nothing to bring 
those 17 people back. 

But the work itself isn't inhumane— 
unless you consider a repetitive, exhaust¬ 
ing, and alienating workplace over which 
you have no influence or authority to be 
inhumane. And that would pretty much 
describe every single manufacturing or 
burger-flipping job ever. 


Foxconn executives compare their 
plant to a college campus, and they 
aren't far off—the facilities contain 
everything from dormitories (above) 
to counseling centers (left). 


i walk one afternoon to the brassi- 
est concentration of Shenzhen's manufac¬ 
turing power, the SEG Square electronics 
market in the Futian district. My Taiwan¬ 
ese guide, Paul, has spent the better part 
of a decade in Shenzhen as a steward for 
Western electronics companies seeking 
to procure components or goods from one 
of the city's thousands of suppliers. Here 
in SEG Square, the products of those sup¬ 
pliers fill glass cases and hang from peg- 
boards in vast, low-ceilinged grottoes that 
would echo if they weren't crammed wall 
to wall with vendors' stalls. Elsewhere in 
Shenzhen, such markets are stocked with 
bamboo knickknacks and counterfeit puffy 
vests; this one is filled with obviously fake 
iPhone chargers. 

SEG Square's.markets are crowded, loud, 
and mildly mephitic from cigarette smoke 
and the odor of fresh-baked electronics. 
Whole floors are dedicated to knockoffs, not 
just at-first-glance-perfect clones of popu¬ 
lar products but also cargo-cult evocations, 
like FM radios cast from a third-generation 
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iPhone mold that probably wasn't convinc¬ 
ingly accurate in the first place. It all looks 
like so much junk, but there is something 
touching about it. Each item was once the 
moment's work of a human being. 

Paul has seen his share of factories in 
Shenzhen over the years. I ask him about 
Foxconn, and he echoes the sentiment I've 
heard from others: Whatever problems Fox- 
conn has, it's still one of the top places to 
work in the area. "In terms of infrastruc¬ 
ture, Foxconn is by far the best factory in 
China,'' he says. We stop to haggle with 
a vendor over five nonfunctional dummy 
iPhones (in mythic white) that I want to buy 
as gag gifts for friends back home. "But how 
much of that is a facade?'' Paul asks, citing 
the LCD monitors that grace the company's 
assembly lines—ostentatious symbols of 
modernity that provide little benefit to the 
worker. "Pointless waste of electricity." 

As for the Cyberfox Cafe, Foxconn's onsite 
Internet lounge, where I recently ate a fine 
bowl of bitter melon soup? "It might look 
huge, but considering the size of Foxconn's 
workforce," Paul says, "it can't even serve 
5 percent of the employees." 

Even if it is one of the better places to work 
in Shenzhen (at least for entry-level factory 
jobs), by the middle of 2010, after the sui¬ 
cides, it was clear to Foxconn management 
that they were no longer running an anon¬ 
ymous manufacturing company. Foxconn 
was now a billion-dollar avatar of global¬ 
ization, and they were feeling the rubber¬ 
necked gape of international scrutiny. 

The living quarters on the Shenzhen cam¬ 
pus were recently handed off to property 
management companies that are more 
experienced at addressing the living needs 
of employees. Foxconn hopes the outside 
firms will be quicker to respond to tenant 
complaints, although some critics sug¬ 
gest that the company hopes to outsource 
some of the blame as well. (When Foxconn 
constructs new inland factories, the living 
quarters will be managed in partnership 
with local governments.) 

Foxconn has also built onsite counsel¬ 
ing facilities, which are staffed by psychol¬ 
ogists and counselors. I toured two such 
facilities. One, sharing storefront space 


Since Foxconn installed nets 
on all buildings at its Shen¬ 
zhen campus, the suicide 
rate among employees has 
declined dramatically. 


on a busy avenue, has agents who can help 
workers replace lost keycards or buy pre¬ 
paid mobile-phone cards to call home; this 
place was fairly busy. Another, off the main 
drag, was a full-on care center with music- 
therapy rooms, private counseling, and 


lounge areas; when I visited, it was nearly 
empty. In one room, a life-size Weeble Wob¬ 
ble with a scowling face could be smacked 
with a padded baseball bat. (It relieved my 
own stress for a moment.) 

But the most ambitious effort to address 
worker morale is a modest-looking elec¬ 
tronics store on the Foxconn campus, 
right next to a shop selling fresh fruit. It's 
called Ten Thousand Horses Galloping. 
(I'm assured the name has more pizzazz 
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n Chinese.) Inside, you can buy rice cook- 
'ers and desk fans and phones. It's like a 
RadioShack without the DIY components, 
g|jor a Best Buy without the large appliances 
8* or racks of media. And according to Foxconn 
executives, it’s the future of their company. 

Foxconn campuses already have com¬ 
pany stores where workers can buy the 
products they manufacture at discounted 
prices. Ten Thousand Horses Galloping is 
designed to be an electronics store for the 
rest of China. Foxconn plans to offer fran¬ 
chises to employees and even grant them 
a little startup capital. 

The idea is to give some lucky, hard- 
(Working employees a way to bring a touch 
|of entrepreneurial spirit back to their home 
rovinces, especially in the poorer west. 
The workers get to own their own busi¬ 
nesses; Foxconn gets to supply the stores 
with goods. To date, Foxconn has granted 
franchises to 60 employees and several 
more to outsiders. 

Foxconn positions Ten Thousand Horses 
Galloping as a new direction for the com¬ 
pany, one that allows it to shift into retail 
while tapping into the cream of the roughly 
million-strong workforce it has cultivated 
n China. But the store also offers another 
benefit to Foxconn, one that wasn't even 
needed until recently: employee retention. 
In recent years, factories have been sprout- 
jing up in China's interior to take advantage 
if cheaper labor. Workers aren't flocking to 
|Shenzhen as they did a decade ago, when it 
as one of the only places to get a manu¬ 
facturing job. "Now that work opportuni- 
ies are increasing in the interior regions 
lof the country, would-be migrants are will¬ 
ing to take a lower salary at home to stay 
with their families," says Benjamin Dolgin- 
Gardner, general manager of Shenzhen CE 
and IT Limited. Even Foxconn itself is build¬ 
ing a facility in Hunan, after being lured 
by multibillion-dollar tax and investment 
incentives from the provincial government. 

Shenzhen may soon relinquish its role as 
the stoked furnace of the Chinese dream. 
But will that mean even greater expan¬ 
sion of the middle class, with commensu¬ 
rate benefits—or just the same old system 
shifted a thousand miles to the west? 




in America, we have wrestled with the 
idea of divine sanction since the country's 
inception. Some of us believe we have a God- 
given dominion over the earth; others argue 
that we're bound to a larger Gaian system 
and are, at our best, caretakers. 

My heart is with the caretakers. But I 
believe that humankind made a subcon¬ 
scious collective bargain at the dawn of the 
industrial age to trade the resources of our 
planet for the chance to escape it. We live 
in the transitional age between that deci¬ 
sion and its conclusion. 

In this middle age, the West built a middle 
class. It's now eroding and maybe less endur¬ 
ing than the American Dream itself—a dream 
we exported to the rest of the world by cul¬ 
ture and conquest. Nevertheless, most Amer¬ 
icans have food, cars, gadgets. How can we 
begrudge a single person these luxuries if 
we want them ourselves? 

By many accounts, those unskilled labor¬ 
ers who get jobs at Foxconn are the lucki¬ 
est. But eyes should absolutely remain on 
Foxconn, the eyes of media both foreign 
and domestic, of government inspectors 
and partner companies. The work may be 
humane, but rampant overtime is not. We 
should encourage workers' rights just as 
much as we champion economic develop¬ 
ment. We've exported our manufacturing; 
let's be sure to export trade unions, too. 

I've written thousands of posts, millions 
of words, about things. Usually things with 
electricity in them. Doing this for a living, on 
and off, for the better part of a decade, has 
greatly—perhaps fundamentally—changed 
how I perceive the world around me. I can 


no longer look at the material world as a col¬ 
lection of objects but instead see interfaces, 
histories, and materials. 

To be soaked in materialism, to directly 
and indirectly champion it, has also brought 
guilt. I don't know if I have a right to the 
vast quantities of materials and energy I 
consume in my daily life. Even if I thought 
I did, I know the planet cannot bear my life¬ 
style multiplied by 7 billion individuals. I 
believe this understanding is shared, if only 
subconsciously, by almost everyone in the 
Western world. 

Every last trifle we touch and consume, 
right down to the paper on which this mag¬ 
azine is printed or the screen on which it's 
displayed, is not only ephemeral but in a 
real sense irreplaceable. Every consumer 
good has a cost not borne out by its price 
but instead falsely bolstered by a vanishing 
resource economy. We squander millions of 
years' worth of stored energy, stored life, 
from our planet to make not only things 
that are critical to our survival and com¬ 
fort but also things that simply satisfy our 
innate primate desire to possess. It's this 
guilt that we attempt to assuage with the 
hope that our consumerist culture is mak¬ 
ing life better—for ourselves, of course, but 
also in some lesser way for those who can¬ 
not afford to buy everything we purchase, 
consume, or own. 

When that small appeasement is chal¬ 
lenged even slightly, when that thin, taut 
cord that connects our consumption to the 
nameless millions who make our lifestyle 
possible snaps even for a moment, the gulf 
we find ourselves peering into—a yawning, 
endless future of emptiness on a squan¬ 
dered planet—becomes too much to bear. 

When 17 people take their lives, I ask 
myself, did I in my desire hurt them? Even 
just a little? 

And of course the answer, inevitable and 
immeasurable as the fluttering silence of 
our sun, is yes. 

Just a little. DS 
//////////////////^^ 

joel Johnson (joel@gizmodo.com) 
is the editor at large for Gizmodo.com, 
where he blogs about gadgets and tech¬ 
nology. This is his first piece for wired. 
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In early 2010, somewhere high above the northern hemisphere, Mark 
Krywko decided he'd had enough. The CEO of Sleek Audio, a purveyor 
of high-end earphones, Krywko was flying home to Florida after yet 
another frustrating visit to Dongguan, China, where a contract fac¬ 
tory assembled the majority of his company's products. He and his son, 
Jason, Sleek Audio's cofounder, made the long trip every few months to 
troubleshoot quality flaws. Every time the Krywkos visited Dongguan, 
their Chinese partners assured them everything was under control. 
Those promises almost always proved empty. *1 As he whiled away the 


airborne hours, Krywko made a mental list 
of all the manufacturing glitches that had 
nearly wrecked his company. There was 
the entire shipment of 10,000 earphones 
that Sleek Audio had to discard because 
they were improperly welded, a mistake 
that cost the company millions. Then there 
were the delivery delays caused by the 
factory's lackadaisical approach to dead¬ 
lines, which forced the Krywkos to spend 
a fortune air-freighting products to the 
US. Even when orders were produced on 
schedule, Krywko wasn't too pleased with 
the situation: The company always had 
precious cash tied up in inventory that 
took months to arrive after the prototypes 
had been approved. 

The headaches had finally become too 
exasperating to bear. And so, on that flight, 


he turned to Jason and said that he was 
done with Dongguan. "I can't do it any¬ 
more," he said. “Let's bring it home." 

Jason had been thinking the same thing. 

When the Krywkos returned to the US, 
they searched for a manufacturing part¬ 
ner with the tools and expertise to produce 
their earphones. They found one just a few 
miles away from their Palmetto, Florida, 
headquarters: Dynamic Innovations, a 
maker of ruggedized computers and other 
equipment. Sleek Audio quickly signed up. 

Today, a year since Krywko's decision to 
go against the offshoring tide, Sleek Audio 
has a full-scale manufacturing operation 
that can be reached via a 15-minute car ride 
rather than a 24-hour flight. Each earphone 
costs roughly 50 percent more to produce 
in Florida than in China. But Krywko is 


more than happy to pay the premium to 
know that botched orders and shipping 
delays won't ruin his company. And so far, 
the gambit appears to be paying off: Based 
on enthusiastic customer response, Sleek 
Audio is now projecting 2011 to be its most 
profitable year ever. 

For US firms, the decision to manufac¬ 
ture overseas has long seemed a no-brainer. 
Labor costs in China and other developing 
nations have been so cheap that as recently 
as two or three years ago, anyone who 
refused to offshore was viewed as a dino¬ 
saur, certain to go extinct as bolder compa¬ 
nies built the future in Asia. But stamping 
out products in Guangdong Province is 
no longer the bargain it once was, and 
US manufacturing is no longer as expen¬ 
sive. As the labor equation has balanced 
out, companies—particularly the small 
to medium-size businesses that make up 
the innovative guts of America's technol¬ 
ogy industry—are taking a long, hard look 
at the downsides of extending their sup¬ 
ply chains to the other side of the planet. 

“Companies are looking to base their 
decisions on more than just costs," says 
Simon Ellis, head of supply-chain strat¬ 
egies practice at IDC Manufacturing 
Insights, a market research firm. “They're 
looking to shorten lead times, to reduce 
the inventory they have to carry." When 
accounting giant KPMG International 
recently asked 196 senior executives to 
list their top concerns for 2011 and 2012, 
labor costs ranked below product quality 
and fluctuations in shipping rates and cur¬ 
rency values. And 19 percent of the compa¬ 
nies that responded to an October survey 
by MFG.com, an online sourcing market¬ 
place, said they had recently brought all or 
part of their manufacturing back to North 
America from overseas, up from 12 per¬ 
cent in the first quarter of 2010. This is 
one reason US factories managed to add 
136,000 jobs last year—the first increase 
in manufacturing employment since 1997. 

The US certainly isn't on the verge 
of recapturing its past industrial glory, 
nor can every business benefit by flee¬ 
ing China. But those that actually build 
tangible goods should no longer assume 
that “Made in the USA" is an unaffordable 
luxury. Unless a company is hell-bent on 
selling the cheapest goods possible, manu¬ 
facturing at home makes more sense than 
it has in a generation. 





Think of offshoring as a technology. Like 
any relatively young and successful inno¬ 
vation, it enjoyed a honeymoon period dur¬ 
ing which everyone scrambled to adopt it, 
lest they miss out on the gold rush. But now 
many companies are starting to grapple 
with this new technology's limitations. 

The core component of offshoring, of 
course, is cheap labor. In 2000, when Con¬ 
gress was preparing to vote on normaliz¬ 
ing trade relations with China, political 
opponents of the bill gave their colleagues 
satchels containing three pennies—suppos¬ 
edly the average hourly wage for Chinese 
workers. That figure was exaggerated, but 
the spirit of the stunt rang true: US manu¬ 
facturers couldn't possibly compete with 
China's blend of rock-bottom wages and 
rising technical savvy. Once the bill passed, 
the offshoring trickle that started in the 
1980s became an unbridled flood. 

Chinese factories deftly took advan¬ 
tage of this situation by making it easy 
for even the smallest US startups to find 
manufacturing partners. Factories pol¬ 
ished their English-language outreach 
and established ties with professional 


middlemen. Soon anyone with a blueprint 
and modest capital could hire a Chinese 
factory to stamp out 20,000 units of a 
video tripod, an ergonomic joystick, or 
an espresso machine. 

But the system has started to overheat. 
Manufacturing wages more than doubled 
in China between 2002 and 2008, and the 
value of the nation's currency has risen 
steadily. It's now under tremendous inter¬ 
national pressure to let the yuan appreci¬ 
ate even more, and the country must cope 
with worrisome inflation at home (food 
prices rose by nearly 12 percent last year). 
And though Chinese workers still earn a 
fraction of what their American counter¬ 
parts do, the rising costs of labor there are 
prompting companies to reevaluate their 
production strategies. 

Once they do, these businesses often 
realize something profound: China isn't 
the great deal they expected. A Janu¬ 
ary 2010 survey by the consulting firm 


long delays or hastily assembled prod¬ 
ucts (or both). 

"If you're a huge company like Apple, 
you can get the whole factory to work for 
you," says Paul King, founder of Hercules 
Networks, a New York company that makes 
charging kiosks for mobile devices. "You 
can put your own process in place, you 
can have your own quality control. But 
without that kind of power, you're just 
another customer, and they don't really 
care." King cycled through three Chinese 
factories from 2008 to 2010 before giving 
up on offshoring due to persistent manu¬ 
facturing errors—LCDs that winked out 
after six months, lights that broke when 
tapped even gently. The quality woes have 
disappeared now that Hercules is making 
its kiosks in the US, King says, and the 
company is thriving. 

To deal with their production backlogs, 
many Chinese factories have started sub¬ 
contracting work to facilities located in 


One reason for abandoning China is quality: 
Some products are too flawed to sell. 


Grant Thornton found that 44 percent of 
responders felt they got no benefit from 
going overseas, while another 7 percent 
believed that offshoring had actually 
caused them harm. 

One big reason for this growing dissatis¬ 
faction is quality. Like Sleek Audio, count¬ 
less US firms have received long-awaited 
shipments only to discover that the prod¬ 
ucts are too flawed to sell. This problem 
is due largely to China's success: Facto¬ 
ries are so overbooked that they have no 
choice but to favor their biggest clients. 
The smaller customers can end up facing 


RISING 
COST OF 
CHINESE 
LABOR 

China’s big manu 
facturing advan¬ 
tage has been 
cheap labor, but 
wages—while still 
low compared with 
those in the US— 
have risen sharply 
in recent years. 



the center and western areas of the coun¬ 
try, where labor costs are cheaper than on 
the industrialized coasts. But this usually 
makes the problems even worse. "They'll 
subcontract your work without providing 
the subcontractor with the same training 
that you provided to them," says George T. 
Haley, a professor of industrial and interna¬ 
tional marketing at the University of New 
Haven who specializes in Chinese business. 
"Then all of a sudden, your quality assur¬ 
ance goes all to hell." 

In addition to quality issues, subcon¬ 
tracting also exacerbates a second major 
problem with Chinese manufacturing: the 
lack of safeguards on intellectual property. 
The more subcontractors that get their 
hands on a design, the greater the odds 
of IP theft. Peerless Industries, an Illinois 
company that makes flatscreen and projec¬ 
tor mounts, learned that lesson the hard 
way. "Knockoffs of our products started 
showing up in markets here in our own 
backyard," says Michael Campagna, Peer¬ 
less Industries' chief operating officer. "It 
wasn't necessarily our supplier doing it— 
it was our supplier's supplier." 

Finally, sheer distance remains an 
intractable problem. Shipping costs nose- 
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dived in the wake of the 2008 financial 
crisis but have since crept up as oil prices 
drift back toward $90 a barrel. And then 
there's simply the time it takes to get goods 
from China. With credit hard to come by 
these days, companies are reluctant to 
tie up cash in inventory that takes three 
to six months to manufacture, ship, and 
clear customs. 

When you include all the various draw¬ 
backs and costs that don't appear in a fac¬ 
tory's price quote, manufacturing certain 
high tech goods in China can end up being 
surprisingly expensive. In 2008, three 
McKinsey consultants analyzed the pro¬ 
duction of midrange servers, taking into 
account everything from shipping to qual¬ 
ity to exchange rates. They concluded that 
fabricating such devices in China made 
sense in 2003, when the required labor 
was 60 percent cheaper there than in the 
US. At that time, they estimated, the per- 
unit savings ran about $64. But this advan¬ 
tage, McKinsey concluded, had vanished by 
2008: “After factoring in the higher labor 
and freight costs, we find that the former 
offshore savings have turned negative—a 
burden of an extra $16." 



When Mark and Jason Krywko started look¬ 
ing into how they could return Sleek Audio's 
manufacturing to the US, they quickly real¬ 
ized there was only one way to make the 
move feasible: Minimize the role of humans 
on the assembly line. And that meant rede¬ 
signing products to take advantage of auto¬ 
mated tools. After all, Chinese labor may be 
cheap—but a robot works for less. 

Sleek Audio's SA6-R earphones fea¬ 
tured plastic side panels that the Chi¬ 
nese factory had to weld into place by 
hand. The company decided to automate 


the process, replacing human labor with 
robots. The Krywkos redesigned the entire 
product around a solid aluminum center 
that the speaker gets fitted into; assem¬ 
bly requires neither welding nor human 
hands. “Two or three years ago, there 
was no way we could have afforded to 
do that," Mark Krywko says. But robots 
have become markedly more skilled and 
less expensive. 

This has become a common strategy 
among businesses that elect to manu¬ 
facture in the US: Redesign with labor 
costs in mind. In essence, the compa¬ 
nies are innovating around cheap labor. 
“We've redesigned products five or six 
times, trying to reduce the number of 
connectors, the number of screws, any¬ 
thing that would require additional labor," 
says Albert VanLeeuwen, chief financial 
officer of QSI Corporation, a Salt Lake 
City manufacturer of rugged data ter¬ 
minals that has resisted the siren call of 
Asia. “With some of the products we're 
introducing this year, we've decreased 
the labor content 40 percent." 

One of the most important cost-cutting 
innovations has been the development of 
less labor-intensive methods for making 
the printed circuit boards that are essen¬ 
tial to all electronics. Fabrication used to 
require numerous workers, who would 
place the parts on each board by hand. 
“Now we put the board in one side of a 
160-foot-long chain of machines, and it 
comes out the other side finished—all the 
thousands of connections soldered per¬ 
fectly," says Dana Morey, executive vice 
president of the Morey Corporation, a 
Chicago-area electronics manufacturer. 

Another way to limit production cost is 
to swap in less expensive though equally 
resilient materials. When Hercules Net¬ 
works' King severed ties with China, he 
had an engineering firm analyze his charg¬ 
ing kiosks. It found that the Chinese facto¬ 
ries had been using an unnecessarily heavy 
metal that could be replaced easily with 
an aluminum composite. King estimates 
that this and other design tweaks have 
enabled him to make his kiosks in the US 
for barely 5 percent more per unit than 
in China—and he thinks that soon there 
won't be any premium. 

Even if a company gets stuck paying a 
little extra, though, it's often a wise trade¬ 
off, especially for companies that need 









































to be nimble enough to make changes on 
the fly. For example, many businesses look 
to bigger players to determine the price 
of parts. If a Goliath decides to order mil¬ 
lions of a certain component, the Davids 
can benefit by incorporating the suddenly 
cheap widget into their products as well— 
but only if they do it quickly, while loads of 
that part are being made. Executing such 
rapid changes is difficult when the factory 
is 8,000 miles away. 

This is a major reason why Networkfleet, 
a San Diego wireless vehicle-management 
company, decided to keep its manufactur¬ 
ing in the US after flirting with China two 
years ago. “In my industry, the guys who 
drive costs are the guys who make, say, 
the individual components for OnStar 
modules," says Diego Borrego, Network- 
fleet's founder and vice president of prod¬ 
uct engineering. “Those are high-volume 
pieces, so we need to be able to adapt our 
devices to take advantage of that hardware. 
To stay cost-competitive, I need to be able 
to make those changes fast." Networkfleet 
concluded that it couldn't make speedy 
alterations if it partnered with a contract 
factory in Shenzhen. 

Large companies don't only determine 
parts for their smaller brethren; they also 
create demand for innovative products that 
complement their own. (Think, for instance, 
of the enormous accessories industry that's 
sprung up to support mobile phones and 
audio players.) The best way for compa¬ 
nies to capitalize on new demand gener¬ 
ated by something like the iPad is to act 
quickly, getting their wireless keyboard or 
speaker system on the market before the 
competition. When time is of the essence, 
there are obvious advantages to having 
a supply chain that's thousands of miles 
shorter than your rivals'. 

“Our sales team had a meeting in Octo¬ 
ber and found out there was no articulating 
wall mount available for the Samsung 9000 
TV" says Campagna of Peerless Industries, 
which is now manufacturing in Aurora, Illi¬ 
nois. “Within four weeks, we'd designed a 
new mount and had it on the market. No way 
could we have done that in China. It prob¬ 
ably would have taken us eight to 12 weeks." 

True, Peerless probably could have made 
those mounts in China for a bit less. But 
the company would have entered a market 
already flooded with competitors instead 
of leading the way. 



A company that sells tens of thousands of 
units a year may no longer see the wisdom 
of sending its manufacturing to China. But 
what if that company wants to scale up and 
sell millions? Big customers get more than 
just the best price quotes and most prompt 
service from Asian factories; they also fre¬ 
quently receive massive government sub¬ 
sidies and perks. When a nation offers to 
pay hundreds of salaries and throw in free 
land to boot, an ambitious company can 
find it hard to say no. 


it. Once a company gets big enough, it can 
afford to hire full-time staff in Asia or build 
its own factories outside Shenzhen, taking 
advantage of cheap labor without incurring 
many of the headaches that haunt smaller 
players. And even if dozens of little com¬ 
panies decide to stay in the US, they can 
never create as many manufacturing jobs 
as a Fortune 500 behemoth—especially if 
the smaller companies are using robots. 

It's also a safe bet that Asia will fight 
to win back those smaller companies. It 
will likely do this not by lowering prices 
but by ironing out the procedural kinks 
that have made offshoring an increasingly 
dicey proposition. Factories in the Chi¬ 
nese interior will try to prove their reli¬ 
ability, aided by government programs 
designed to improve the nation's infra¬ 
structure. Quality-control regimes will be 
revamped to decrease the number of lem¬ 
ons that slip onto container ships. 

Meanwhile, other countries will con¬ 
tinue to offer an alternative to either stay¬ 
ing in China or coming home. Vietnam, for 
example, is trying to position itself as a 
viable option for Western tech companies, 


When time is of the essence, a short 
supply chain is an obvious advantage. 


But there is evidence that large corpora¬ 
tions are no longer automatically swayed 
by these goodies. In October 2009, NCR 
decided to stop manufacturing its North 
American-market ATMs at facilities in 
China and India and make them instead in 
Columbus, Georgia. Last October, General 
Electric elected to invest $432 million in 
four new US manufacturing facilities that 
will build environmentally friendly refrig¬ 
erators and water heaters. These are pre¬ 
cisely the sort of companies that stand to 
benefit the most by heading overseas. But 
they determined that the smarter long¬ 
term play was to narrow the physical dis¬ 
tance between R&D and production. “By 
colocating all the people who are involved 
in bringing a product to life, we increase col¬ 
laboration and problem-solving and shorten 
development time," says Kevin Nolan, GE 
Appliances' vice president of technology. 

To be sure, the age of offshoring is far 
from over. The largest companies will con¬ 
tinue to manufacture overseas more often 
than not—the raw economics still demand 


a sales pitch strengthened by the fact that 
Intel recently opened a 500,000-square-foot 
factory in Ho Chi Minh City. 

But distance will continue to matter, for 
one simple reason: In dynamic systems 
such as supply chains, the tighter the con¬ 
nection between nodes, the lower the risk 
of something going haywire. That risk can 
be tolerated when the benefits of stretch¬ 
ing the connections are too great to ignore. 
But when those benefits diminish, it's time 
to consider building a system that is stable 
by design. And once America's formidable 
innovation muscle is focused on keeping 
manufacturing nearby, new and inventive 
systems for reducing labor costs—without 
going overseas—will be developed quickly. 

After all, it's one thing to gamble on a 
new design, quite another to entrust your 
company's fortunes to the whims of a Dong- 
guan factory owner. ED 

Contributing editor brendan i. 
koerner (brendan_koerner@wired 
.com) wrote about AA in issue 18.07. 
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Mad 
Sci 

Whether he’s searching 
for a malaria cure, 
a cloaking device, or 
the perfect french fry, 
Nathan Myhrvold 
pursues his goals with 
magnificent obsession. 

BY MARK McCLUSKY PHOTOGRAPHS By|aRT STREIBER 
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The perfect french fry—golden brown, 
surpassingly crispy on the outside, with 
a light and fluffy interior that tastes 
intensely of potato—is not easy to cook. 



Here's how most people do it at home: Cut some potatoes 
into fry shapes—classic Vs-inch batons—and toss them 
into 375-degree oil until they're golden brown. This is a 
mediocre fry. The center will be raw. 

Here's how most restaurants do it: Dunk the potatoes in 
oil twice, once at 325 degrees for about four minutes until 
they're cooked through and then again at 375 degrees to 
brown them. This is a pretty great fry. 

But let's get serious. The chef Heston Blumenthal— 
owner of the Fat Duck restaurant in Bray, England, holder 
of three Michelin stars—created what he calls triple- 
cooked chips. (He's English.) The raw batons are simmered 
in water until they almost fall apart and then placed on 
a wire rack inside a vacuum machine that pulls out the 
moisture. The batons then get the traditional double fry. 
You need an hour and a $2,000 vacuum chamber, but these 
are the best fries in the world. Or rather, they used to be. 

The new contender was created by Nathan Myhrvold, 
the former CTO of Microsoft. Myhrvold cuts his potatoes 
into batons and rinses them to get rid of surface starch. 


Then he vacuum-seals them in a plastic bag, in one even 
layer, with water. He heats the bag to 212 degrees for 
15 minutes, steaming the batons. Then he hits the bag 
with ultrasound to cavitate the water—45 minutes on 
each side. He reheats the bag in an oven to 212 degrees 
for five minutes, puts the hot fries on a rack in a vacuum 
chamber, and then blanches them in 338-degree oil for 
three minutes. When they're cool, Myhrvold deep-fries 
the potatoes in oil at 375 degrees until they're crisp, about 
three more minutes, and then drains them on paper tow¬ 
els. Total preparation time: two hours. 

The result is amazing. The outside nearly shatters 
when you bite into it, yielding to a creamy center that's 
perfectly smooth. The key is the cavitation caused by the 
ultrasonic bath—it creates thousands of tiny fissures on 
the potato's surface, all of which become crunchy when 
it's fried. When Plato saw the shadow of a french fry on 
the wall of his cave, the guy standing behind him was 
snacking on these. 

The recipe is one of1,600 in Myhrvold's new cookbook, 
Modernist Cuisine. It's a big book—2,400 pages big. Six 
volumes big. Big like the original slipcase failed Amazon 
.corn's shipping tests and had to be replaced with acrylic. 
Big like it weighs nearly 50 pounds and costs $625. 

This is the way Myhrvold operates. After leaving Micro¬ 
soft with all the money in the world, he started a company 
called, immodestly, Intellectual Ventures and turned 
his attention to busting some of the biggest problems in 
science and technology. And he dove into a few hobbies. 
Now most of us, if we were to get interested in cooking, 
might start to putter around the kitchen at home or do a 
little reading. Maybe we'd take a class. Because cooking 
is primarily a craft, dominated by artisans—or artists, 
if that's how you view what a chef does. Every once in a 
while, a chemist drops in to take a look or heads for the 
world of industrial-scale food. 

But Myhrvold—a theoretical physicist and computer 
scientist—has the lifestyle flexibility of a multimillionaire 
and the mental discipline of a world-class researcher. To 
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MORE MRD SCIENCE 

OTHER RENEGRDE RE5ERRCHERS 


him, cooking is about fundamental interactions in the material world: How 
heat enters food. How you mix two separate materials most effectively. 
How water molecules interact in a solution. You see a pork chop and some 
mashed potatoes; he sees a mesh of proteins that coagulate at a specific tem¬ 
perature next to an emulsion of starch and fat. "Chefs think about what it's 
like to make food,” Myhrvold says. "Being a scientist in the kitchen is about 
asking why something works, and how it works.” To him, a kitchen is really 
just a laboratory that everyone has in their house. And when you have that 
attitude with that brain and those resources, well, you might not be the best 
cook in the world, but you just might put together the best cookbook. 

If Modernist Cuisine lives up to Myhrvold’s hopes when it's published this 
March, it’ll be the definitive book about the science of cooking—the Principia 
of the kitchen. It’s dense and beautiful and inspired, and even though Myhrvold 
assembled a team of 50 chefs, writers, photographers, designers, scientists, 
and editors to create it, the final product is in fact an eerily accurate recapitu¬ 
lation of how Nathan Myhrvold thinks. 

Which is to say, the man thinks big about nearly everything. And he wants 
his french fries to be perfect. 


OWEN HOLLAND 

ROBOT MRN 


□wen Holland’s robot 
is not cute. With its sin¬ 
gle, squidlike eye, bone- 
white thermoplastic 
skeleton, and coils 
of exposed mechani¬ 
cal viscera, the thing 
looks like the top half 
of a zombie Cylon. 
Asimo would run from 
it; a Roomba would 
hide under the sofa. But 
while his bot may not 
be making trade show 
appearances anytime 
soon, Holland believes 
it will be able to do 
something much more 
impressive: think. 

When it comes to arti¬ 
ficial intelligence and 
robotics, think is a slip¬ 
pery term. “In what is 
essentially an engineer¬ 
ing discipline, talking 
about machine con¬ 
sciousness isn’t going 
to get you very far,” the 
psychologist turned 
roboticist says from his 
lab at the University of 
Sussex. “But I’m at the 
end of my career, and 
I don’t give a toss." His 
Embodied Cognition in a 
Compliantly Engineered 
Robot (get it? "ecce 
robot’’?) aims to shed 
light on cognition with 
an “anthropomimetic” 
physical structure that 
matches ours, down to 
vertebrae, muscles, and 
tendons. ECCErobot’s 
floppy body "has no 
intrinsic stiffness,” Hol¬ 


land says. “If we turn the 
power off, it would col¬ 
lapse in a heap just like 
you would.” And that’s 
the idea—figure out 
how to control that sys¬ 
tem and you've prob¬ 
ably learned what the 
brain has to do to con¬ 
trol the human body. 

To that end, this 
year Holland plans to 
upgrade ECCErobot 
with tension sensors to 
give it proprioception— 
the ability to tell where 
its body parts are—and 
a Kinect to give it depth 
perception. The point is 
to allow better interac¬ 
tion with the environ¬ 
ment, which, according 
to Holland, is what 
underpins cognition. 

So, time to welcome 
our new robot over- 
lords? Not so fast. 
ECCErobot might even¬ 
tually be able to wheel 
into a room, see a ball 
rolling atop a table, and 
pick it up. “And that’s 
only if our control sys¬ 
tems don't crash and 
burn,” Holland says. 

Still, if ECCErobot does 
work, its body will be 
so similar to ours that 
cognitive comparisons 
will be inevitable—and 
logical. Let’s just hope 
ECCErobot’s descen¬ 
dants get some external 
upgrades—the thing 
looks like a frakking 
toaster. —John Pavlus 


modernist cuisine started with a problem. 

In 2003, Myhrvold was building his dream house on the shore of Lake Wash¬ 
ington outside Seattle, stocking it with esoteric kitchen equipment. One of the 
toys was a temperature-controlled water bath used for a technique known as 
sous vide, vacuum-sealing food in plastic bags and cooking it for a long time 
at relatively low temperatures. Done correctly, it lets a chef precisely control 
the temperature of the food, so the final product comes out perfect every time. 

Myhrvold had come across the technique while studying cooking in France, 
but he needed information on how long to cook various foods and at what 
temperature. 

And that was the problem. There wasn't any information. 

For Myhrvold, that’s not acceptable. He’s a creature of knowledge; talking to 
him is like taking a graduate seminar. Actually, it’s like taking every graduate 
seminar at once. He bounces from topic to topic as if someone were clicking 
the remote control through 500 channels of really high-end BBC documenta¬ 
ries. Here’s a lunchtime conversation, only slightly edited: 

"Alaska has had more than 10 times the number of botulism cases of New 
York state. But its population is a few percent of New York state. It’s because 
they eat a lot of crap up there... The most thermally diffusive thing that heat 
travels fastest in is diamond, by a big margin... Suppose you have a broiler with 
a bunch of separate rods. Turns out there’s an optimal distance away from them 
to have the most even heat. And it’s 44 percent of the distance between them, 
plus 5 millimeters... The big innovation in the 20th century wasn’t in high-end 
food, it was in industrial food ... Our Carolina barbecue sauces are very thin. 
We made them authentic thickness. But then we have a note that says 0.2 per¬ 
cent xanthan gum will give you something that clings to your meat and makes 
your shirt less dirty. Ba dum ba dum ba dum.” 

That’s how Myhrvold cuts off a lot of his own sentences, with what sounds 
like a kettledrum sound effect for a cartoon somersault. It’s not an ellipsis; it’s 
more like his brain has accelerated past the rest of the information. The proof 
is left as an exercise for the student. 

After finding only a couple of articles and one book (in Spanish) about sous 
vide, Myhrvold posted a message on the high-end culinary discussion forum 
eGullet asking for sources, recipes, anything. "I sort of naively thought that sous 
vide was well understood,” Myhrvold says. "You heard about people using it, so 
I figured they clearly must understand it. Well, I discovered that they didn’t.” 

He was no stranger to kitchens. Growing up in Santa Monica, California, with 
his mother, a model and schoolteacher, Myhrvold started cooking at an early 


















age, checking out cookbooks from the library and pre¬ 
paring elaborate Thanksgiving meals when he was 9. 
While at Microsoft, he moonlighted in the kitchen of a 
leading French restaurant in Seattle for nearly two years. 

But he's primarily a scientist. Myhrvold has a master's 
degree in geophysics and space physics and another one 
in mathematical economics. He got his PhD in theoreti¬ 
cal and mathematical physics from Princeton at 23 and 
did a postdoctoral fellowship with Stephen Hawking at 
Cambridge. He started a software company that Micro¬ 
soft bought in 1986, founded Microsoft Research in 1991, 
and left the company as its CTO and chief strategist in 
1999. He has hundreds of patents issued or pending. Oh, 
and he's also a photographer, a patron of paleontology 
research, and a world-champion barbecue chef. Seriously. 

So Myhrvold the cook and Myhrvold the scientist went 
to work. Chicken and salmon and beef all got sous vided, 
with temperature probes inserted so Myhrvold could 
track how the heat moved through the food. He wrote a 
program using Mathematica to model the heat transfer 
through various shapes and sizes of food without actu¬ 
ally having to cook. "I got kind of carried away," he says. 

Almost a year and a half after asking his question 
on eGullet, Myhrvold answered it himself, posting the 
results of his experiments—charts that showed how 
long and at what temperature to cook a certain piece 
of food to get to a desired final temperature. Instantly, 
the thread became the definitive reference to sous vide. 

By the time someone online suggested that he write 
a book based on the information, Myhrvold had already 
moved on to looking at food safety concerns raised by 
the low temperatures used in sous vide. He was even 
helping chefs convince food inspectors that the tech¬ 
nique was safe. "From there I sort of decided, hey, why 
not do the whole thing?" Myhrvold says. "It made sense 
at the time." 


A cutaway of an actual barbe¬ 


cue grilling meat from Modern■ 





BRIAN MCCONNELL 

SPRCE COWBOY 


Sending humans to another planet—according to conventional wis¬ 
dom—would be uncomfortable, expensive, dangerous, and (at present) 
technologically unfeasible. But telecom entrepreneur Brian McCon¬ 
nell thinks he has a solution: Just add water. *1 Writing in the Jour¬ 
nal of the British Interplanetary Society, McConnell, an engineer and 
space enthusiast, says his water-powered “spacecoach” could get 
astronauts to the Martian moon Phobos for less than $1 billion, using 
existing technology. The cheapest estimates for manned missions to 
Mars run in the range of $30 billion—roughly twice NASA's yearly 
budget—a literally astronomical price tag compared with a robot or 
orbiter. But in space travel, weight equals cost, and to keep astro¬ 
nauts alive and get them home you have to send along a lot of drink¬ 
ing water, which is really heavy. And so is chemical rocket fuel to 
power a craft through the vastness of space. “It's a very expensive 
undertaking,” McConnell says. “It has a very hard time getting off 
paper.” *1 McConnell’s plan solves the fuel problem. In space, ships 
don’t need instantaneous power to accelerate. They can pick up speed 
over a long time, which means they can use the economical electro¬ 
thermal propulsion regularly employed for maneuvering in Earth orbit. 
These engines superheat gas with microwaves and push it through 
a nozzle to create thrust. The fuel? Water, which pays for its weight 
by keeping a garden alive, slaking the thirst of astronauts, provid¬ 
ing a shield against the radiation of deep space, and eventually get¬ 
ting used for thrust. (Enough to last the whole trip would be stored 
frozen in the hull.) A smaller rocket gets the spacecoach to orbit, and 
the water drive takes over from there. It's all relatively simple off- 
the-shelf technology. *1 Sure, for all its streamlined elegance, McCon¬ 
nell’s design is optimistic, to say the least. But undaunted, he plans 
to launch an X Prize-like competition, funded by Laminar Research, 
to improve the technology and raise awareness. Because with space 
travel, the hardest part of the journey is the first step (except for all 
the other parts). —Mario Aguilar 
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MYHRVOLD’S TEAM AND ITS TOOLS 



IMMERSION CIRCULATORS AND WATER BATHS ULTRASONIC BATH 


COMBI-OVEN CENTRIFUGE 


To create his megacookbook Modernist Cuisine, Nathan Myhrvold 
assembled a team of chef-researchers and built the most high 
tech kitchen ever created—they called it the Cooking Lab. The 
chefs included (from left) Sam Fahey-Burke, coauthor Chris Young, 
coauthor Maxime Bilet, Grant Crilly, and Anjana Shanker. (Chef 
Johnny Zhu is not pictured.) Stocked with traditional equipment 
and an astonishing array of gear more suited for a laboratory, the 
Cooking Lab became the site of unprecedented research into the 
physics of cuisine. Some of the highlights of Myhrvold’s collec¬ 
tion include: (1) immersion circulators and water baths for sous 


vide cooking, the technique that set Myhrvold on his cookbook 
quest. The ultrasonic bath (2), more commonly used to clean jew¬ 
elry and lab equipment, became a key tool in the creation of the 
lab’s french fries. (They also use it to brew tea.) The combi-oven 
(3), one of the most powerful tools in the kitchen, can function like 
a regular oven—providing finely adjustable dry heat—but temper¬ 
ature and humidity can be independently controlled, giving chefs 
the ability not only to bake and roast but also steam and cook sous 
vide in the oven. Instead of straining or filtering materials, the 
Cooking Lab team uses a centrifuge (4) to separate and extract 
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unique ingredients like pea butter, the small amount of fat in peas. 
A rotary evaporator (5) distills small amounts of essential oils; 
unlike a regular still, it keeps the distillate at a low enough tem¬ 
perature to retain the volatile components that ordinarily disap¬ 
pear. Everything from prawn powder to carrot chunks comes out of 
the freeze-dryer (6), a clever way of concentrating flavor without 
heating food. And while Myhrvold and his team love pressure cook¬ 
ers, they don’t rely only on stove-top versions. They use an auto¬ 
clave (7), more often deployed to sterilize medical equipment, as 
the world’s most expensive way of creating stock and soups. —M.M. 
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BEE QUEEN 


EBBESSSm. 

H If you can’t beat the dis¬ 
eases and pests that 
are killing bees, build 
abetter bee. That’s 
the notion behind the 
work of Marla Spivak, 
an entomologist at the 
University of Minne¬ 
sota. She bred a strain 
of pollinating bee that 
fights varroa, a parasite 
linked to widespread 
bee deaths. With col¬ 
ony losses fluctuating 
around 30 to 40 per¬ 
cent every year, scien¬ 
tists and commercial 
interests are desperate 
for anything that’ll help 
these pollinators thrive. 

Spivak’s break¬ 
through was literally 
cool. She used liquid 
nitrogen to kill a hand¬ 
ful of baby bees inside 
their wax-sealed hex¬ 
agonal cells. And then 
she waited. In some 
colonies, bees would 
never uncap the cells 
and clean them out. But 
in particularly neat- 
freak colonies, the 
corpses were gone in 
24 hours or less. That’s 
the trait she selected 
for, eventually com¬ 
ing up with a line she 
dubbed Minnesota 
hygienic. In colonies 
of Minnesota hygienic 
bees that get invaded 
by varroa—an eight¬ 
legged mite that drinks 
bee blood and lays its 
eggs inside cells—the 
bees uncap and clean 


out the cells contain¬ 
ing infected, sick pupae 
before baby mites 
grow and reproduce— 
a contraceptive 
counterpunch. 

Commercial bee¬ 
keepers were reluctant 
to select for the trait 
themselves, though. 
Then, during a presen¬ 
tation, Spivak had “an 
aha! moment at the 
same time as a well, 
duh moment,” she says. 
She had to work with 
breeders in the field. 

So she left her lab to 
work in California— 
hub of the commercial 
beekeeping industry— 
for three years. 

These days, breeders 
are using her freeze- 
kill method to rear 
hygienic strains. And 
Spivak, a MacArthur 
“genius grant" win¬ 
ner, has dispatched a 
former grad student to 
identify 2,000 poten¬ 
tial breeder colonies. 
The goals: separate 
the robust from the 
sickly, and breed from 
hives with the high¬ 
est level of hygienic 
behavior and the lowest 
level of disease. Spivak 
today concentrates 
on an antimicrobial 
resin called propolis 
that wild bees shellac 
onto the inside of their 
hives as a sort of collec¬ 
tive immune system— 
maybe pointing the 
way to an even better 
bee. —Kirsten Tray nor 
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THE INTELLECTUAL VENTURES LAB, hard by a 

tennis practice facility and an auto-repair shop on the 
outskirts of Bellevue, Washington, isn't just easy to 
miss—it's almost as though it was scientifically designed 
to look as nondescript as possible. Inside the former 
Harley-Davidson garage, though, is 27,500 square feet 
of thinking space—as much a physical manifestation of 
Myhrvold's polymath mind as the cookbook is a liter¬ 
ary and photographic one. Just inside the front door are 
the wet chemistry lab, the physics lab, the repair shop, 
and the laser testing rooms. A space farther back and to 
the right is crammed with computer-controlled milling 
machines that carve objects from metal or plastic with 
millimeter precision and a giant water-jet cutting table. 
It's hundreds of thousands of bucks worth of gear—a 
factory for fabricating anything a scientist might need. 

Inside, dozens of PhDs work on a bevy of projects. 
One group is trying to perfect an idea that scientists 
have been hammering on since the 1950s—a traveling- 
wave nuclear reactor. It could, in theory, run for 50 to 
100 years without needing to be refueled, primarily 
on uranium 238, which is a cheap, non-weaponizable 
byproduct of the uranium-enrichment process. The 
TerraPower project, as it's called, should yield a proto¬ 
type reactor by 2020. 

Then there's the Salter Sink, which is supposed to 
lessen the impact of hurricanes by funneling warm 
water from the ocean's surface into the colder water 
below. And there's the solution that the company has 
proposed to slow global warming: Pump sulfur dioxide 
into the stratosphere to mirror the cooling effect caused 
by large volcanic eruptions. A1 Gore told the authors of 
SuperFreakonomics that the plan was “nuts,” but that's 
of little consequence to Myhrvold; several Nobel laure¬ 
ates agree with him that the sulfur scheme might work. 

Scientists at Intellectual Ventures have invented a 
new x-ray scanner that produces clearer images, sur¬ 
faces that sterilize themselves, a portable freezer that 
keeps vaccines active without electricity, and even meta¬ 
materials that could reverse light, creating a cloaking 
device. But perhaps the flashiest creation from the lab is 
a bug zapper called the photonic fence, which Myhrvold 
unveiled at the TED Conference in 2010. It's a result of 
the company's ongoing work to eliminate malaria in 
response to a challenge from Myhrvold's old boss, Bill 
Gates. At a brainstorming session in 2008, someone 
suggested that lasers could kill mosquitoes before they 
could spread the disease—a kind of insect-world Star 
Wars laser-defense system. 

The team pulled together parts from consumer elec¬ 
tronics and eBay to develop a prototype—one that could 
even determine if a mosquito was male or female (only 
the females bite humans). The females would be blasted 
out of the sky; the males would be left alone. It's a mas¬ 
sively clever bit of engineering and coding—and the 
parts are cheap and getting cheaper. Like the other gad¬ 
gets, it's so crazy that it just might work. 



The nonculinary research tools 
at Intellectual Ventures include 
a mosquito-breeding pen to 
raise bugs for malaria research 
(top left), a laser setup for killing 
those mosquitoes (right), and 
a refrigerated dewar that can 
store vaccines for long durations 
without power (bottom left). 



Malaria is the focus of a lot of effort at the lab. Across the street in the annex 
(a former interior-design showroom that still has some cabinet display mod¬ 
els on the walls) is the company's supercomputer, built from 1,000 Xeon core 
processors, which mathematician Philip Eckhoff is using to model the spread 
and potential eradication of the disease. 

Almost all of these inventions have one thing in common: Intellectual Ven¬ 
tures doesn't want to manufacture them. The company's business is making 
money from ideas, not from the products that the ideas could generate. 

Myhrvold says that the company is trying to create a capital market for 
inventions, a market for intangible intellectual property like the one that grew 
around software in the 1980s. But Intellectual Ventures isn't just doing its own 
research and brainstorming leading to patents, it is also (much more contro¬ 
versially) buying up thousands of patents from outside inventors, which it then 
licenses to technology companies like Apple, Google, and Sony. 

To Myhrvold, this is an elegant, scientifically minded hack of the patent 
system—where people can patent not only products but ideas. To intellectual 
property purists, though, that sort of behavior is called patent trolling—gath¬ 
ering the rights to ideas and then forcing companies to pay up when those ideas 
actually appear in the world and are about to be turned into usable technology. 
And indeed, in December, Intellectual Ventures filed three lawsuits claiming 
that nine companies were infringing some of its patents. 

But the accusation of trolling has become increasingly frustrating to Myhrvold. 
“If you look at the list of people who have been called patent trolls,” he says, 
“it's everyone who's ever filed a patent suit.” He points out that his company 
applies for patents on 500 of its own inventions every year. And anyway, he 
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says, the system is designed for this kind of transaction. “Some people think 
it's scandalous. 'Oh my gosh, they buy patents!' Well, yeah. And publishers buy 
books from writers,” Myhrvold says. “I've never gotten it, except that there are 
people who have ideological—bordering on religious—ideas about intellec¬ 
tual property, most of which are in my view not very deeply thought through.'' 

That's Myhrvold. On one hand, there's the fevered imagination and brain¬ 
storming, invention and science, the quest to change the world. But on the other 
hand, there's the aggressive businessman who isn't just around to create cool 
stuff—he's looking to make a ton of money, too. 


The best way to 
learn about snow ava¬ 
lanches? Trigger some. 
That’s the approach 
employed by Ed Adams 
and Dan Miller, civil 
engineers at Montana 
State University who 
ski into the backcountry 
to test new avalanche- 
prevention methods... 
with explosives. Many 
ski patrollers already 
blow up snow that 
looks avalanchey, but 
they don’t always do 
it well. Bomb the wrong 
spot and a slope stays 
primed to slide. Ava¬ 
lanches on supposedly 
slide-controlled slopes 
have buried at least 
26 people in the US 
since 2008, killing 
seven of them. 

Adams and Miller 
know about the danger 
firsthand. Adams spent 
a few postgrad years 
ski-bumming in Utah 
before getting his engi¬ 
neering doctorate at 
MSU (while shred¬ 
ding the sick slopes of 
nearby Bridger Bowl). 
And Miller, a Montana 
native, pretty much 
grew up on skis before 
taking charge of super¬ 
sonic ground tests for 
the US Air Force. After 
witnessing some of 
Adams’ early tests, 
which included barri¬ 
cading himself inside a 
shack and then trigger¬ 
ing an avalanche on top 


of it, Miller figured he 
could switch gigs and 
help out. “It was a ‘don’t 
try this at home’ sort of 
thing, but I like to think 
we were being safe 
about it,” Adams says. 

Their tests today are 
much less primitive. 
They’re trying to under¬ 
stand hoar, frozen dew 
layers that can shat¬ 
ter when buried under 
snow, triggering an 
avalanche. Ordinarily, 
ski patrollers destroy 
hoar with direct deto¬ 
nation. Miller thinks 
a better approach is 
to use shock waves to 
compress the entire 
snowpack. He uses a 
microphone and accel¬ 
erometers to measure 
his test blasts. (Some¬ 
times with a crash test 
dummy for verite.) 

In general, the duo has 
found that blast size 
matters less than bomb 
placement. Air trapped 
inside snow acts like a 
shock absorber. Mount¬ 
ing a charge on a bam¬ 
boo pole, Adams and 
Miller found, gives the 
blast time to expand, 
creating a wider and 
deeper compaction. 

And canyon walls make 
good amplifiers. “We 
consider this figuring 
out the fundamentals,” 
Miller says. “No one is 
looking at this.” Plus, 
any day you ski a dou¬ 
ble black diamond while 
setting off bombs is a 
good one. — Ben Paynter 


writing about sous vide led Myhrvold to think more deeply about how 
heat moves through different media (which is why Modernist Cuisine may well 
be the only cookbook ever published with a long disquisition on Fourier's law, 
the equation for calculating heat transfer). That led to food safety, and that 
led to a more general exploration of the microbiology of food. Myhrvold soon 
realized that his ambition for Modernist Cuisine had outstripped his ability to 
write it alone. “It's like writing software,'' he says. “If you want to do interest¬ 
ing software, you have to have a bunch of people do it, because the amount of 
software that one person can do isn't that interesting.'' 

A chef would have built a kitchen; Myhrvold built the Cooking Lab. He carved 
out a corner of the Intellectual Ventures lab and filled it with gear—not just 
stoves and ovens but industrial-grade homogenizers, freeze-driers, steam- 
heated ovens, and vacuum distillation machines. If Thomas Edison and Martha 
Stewart built a house, this is what the kitchen would look like. 

And then, like the primary investigator in an academic laboratory, Myhrvold 



































WES URCKSON 

GREEN THUMB 


■ For IQ,□□□ years, 

humans have drained 
aquifers, poisoned land 
and sea, and eroded 
once-fertile plains into 
wastelands—all so we 
can grow food. Plant 
geneticist Wes Jack- 
son wants to reverse all 
that. His plan: Reboot 
agriculture by domesti¬ 
cating perennial crops. 

Nearly all the prob¬ 
lems of traditional agri¬ 
culture, Jackson says, 
stem from the fact that 
grain crops are annu¬ 
als—they grow, make 
seeds, and die in a sin¬ 
gle year. Replanting 
every season tears up 
the ground and disrupts 
delicate soil ecosys¬ 
tems. But don't blame 
Big Agriculture or the 
high-input, high-yield 
Green Revolution of the 
20th century. Blame the 
Neolithic brainiac who 
first saved a handful 
of seeds and poked 
them into the ground 
instead the stew pot. 

The first farmers 
domesticated annual 
grains (wheat, corn, 
barley) and pulses 
(lentils, peas). They 
had the biggest seeds 
and highest yields, 
but they’re parasites, 
returning little to 
their environment. It's 
perennials that build 
extensive root net¬ 
works and healthy soil, 
conserve water, and 
recycle nutrients. (After 


harvest in the fall, they 
grow again from their 
roots in the spring.) Nat¬ 
ural systems function 
best when diverse spe¬ 
cies live together. Yet 
we blanket the Midwest 
with crops of geneti¬ 
cally homogenous 
corn—and we plow, 
spray, and fertilize the 
heck out of them. It’s 
a system that modern 
agriculture can't sus¬ 
tain, says Jackson, “but 
without a new green 
revolution, we'll destroy 
our soil trying.” 

So for the past three 
decades, Jackson has 
been looking for alter¬ 
natives. His Land 
Institute, in Salina, 
Kansas, is now a boom¬ 
ing research cen¬ 
ter with half a dozen 
PhD scientists, a new 
tornado-proof seed- 
storage facility, seed¬ 
sorting robots, and 
research plots. Newly 
domesticated Kernza, 
a perennial relative 
of wheat, should be 
farmer-ready within a 
decade, Jackson says, 
and perennialized 
sunflower-Jerusalem 
artichoke hybrids 
are undergoing work to 
improve yield. Illinois 
bundleflower, a native 
legume, may be one of 
the first new legumes to 
be domesticated. After 
all, what’s 30 more 
years of effort compared 
to 10,000 years of 
toiling in the fields? 
—Thomas Hayden 



started hiring researchers. He began with Chris Young, a 34-year-old with 
degrees in math and biochemistry from the University of Washington and one 
of the plummest jobs in cooking, running the development kitchen at Blumen- 
thal's Fat Duck. But in 2007, he was ready to come home. Five years in the town 
of Bray, 30 miles west of London, was enough for Young; he was set to move to 
a job at a San Francisco Bay Area restaurant when he emailed Myhrvold, with 
whom he had corresponded about food science, to give him his new coordinates. 

Three minutes later, a message from Myhrvold appeared on Young's screen. 
It had the subject line "Crazy Idea." The note was one line long: "Why don't 
you come work for me?" 

Young signed up and brought in Maxime Bilet, a young chef he had worked 
with at the Fat Duck, to run the kitchen day to day. Wayt Gibbs, a former edi¬ 
tor at Scientific American who works at Intellectual Ventures, was drafted to 
handle the editing, while photographer Ryan Matthew Smith joined the team 
after responding to a craigslist job posting. 

Myhrvold then let them explore largely on their own. "Nathan creates a 
dynamic, free-thinking environment here," Young says. "This is a unique place 
to work. You'll be in the kitchen, and then someone like Neal Stephenson will 
wander by." So, for example, when the chefs were working on the part of the 
book focused on gels and thickeners, Myhrvold was having them concentrate 
on exotic hydrocolloids like agar or gellan. But then Bilet and the culinary team 
came to him with a suggestion. They wanted to add egg gels—custards, basically. 
"They're just as valid," Bilet told Myhrvold. "They're just as cool." Myhrvold 
gave them the green light, and the team hit their library of hundreds of food 
science books to see what people already knew about eggs and how they cook. 

Then they started collecting data, cooking hundreds of batches of egg cus¬ 
tard. Each time, they tweaked a variable—temperature, yolk-to-egg-white 
ratio, amount of liquids. 

It took them two weeks, all for a deceptively simple chart. Temperatures are 
on one axis and the ratio of egg to liquid is on the other; cross-reference the 
two and you can choose a texture, from a runny creme anglaise to a firm flan. 
"All that work and it condenses down into this one little teeny table," Myhrvold 
says. Of course, that table is an unprecedented master course in egg cookery. 
"It's really cool to be in an experimental kitchen like this," Young says. "If you 
need to, you can talk to an engineer or a physicist. We have access to all of their 
analytical tools, and if our equipment breaks, we have these PhDs here to help 
us fix it. It's just really eclectic." 

Working next to all those other projects has required a few adjustments, how¬ 
ever. One night, the cookbook team was in the kitchen late, testing new recipes. 
The photonic fence team was also working late, seeing if their tracking soft¬ 
ware could follow mosquitoes at long distances. They had put a box filled with 
bugs at the top of a set of stairs at one end of the 100-foot-long Cooking Lab 
and set up their laser at the other end. As the chefs stood at their stoves, the 
beams started flashing above them. "I guarantee that we are the only kitchen 
in the world that had lasers overhead," Young says. "They told me they were 
firing at a nonkilling intensity." 

lunch at the cooking lab: First comes raspberry gazpacho withpiquillo 
peppers and macadamia nuts. Foie gras and horse mackerel are served with 
sous vide ponzu. Mushroom omelets are cooked in a steam oven, keeping them 
moist and tender. Comte cheese is turned into an aerated sponge with a vac¬ 
uum machine and is served with hazelnut cakes. It's 12 courses overall, each 
one highlighting a different cutting-edge tool or technique. 

When spot prawns and carotene butter show up—cook carrots in butter and 
then separate out the solids with a centrifuge—Myhrvold takes a bite, thinks 
for a moment, and then asks Bilet to hang on a second. "This is great, Max," 
Myhrvold says. "You know what I think it needs? It needs something crunchy." 




















"A little texture?” Bilet asks. 

"Yeah. How about some freeze-dried carrot? Little 
chunks.” 

Bilet hesitates, looking at the dish. He seems dubious. 

"Either that or something else crunchy,” Myhrvold 
says. "Because it's fantastic but could use a texture 
element.” 

"We could do something with coconut,” Bilet sug¬ 
gests. "To balance the carrot. Maybe a savory coconut 
tuile with freeze-dried prawn powder.” 

"That would do it,” Myhrvold says. He goes back to 
eating. 

Myhrvold is not a professional chef, but he's turned 
himself into a professional eater—thousands of hours of 
culinary training and meals at hundreds of the world's 
best restaurants. He's a scientific Falstaff, a rare com¬ 
bination of rationalist and sensualist. In fact, lunch 
at the lab would stand up to the food at some of the 
most avant-garde restaurants in the world. That's 
an abiding passion of Myhrvold's, right there in the 
title of the book. For him, there's nothing in the food 
world more exciting than the science-driven cooking 
he calls modernist. 

Over the past two decades, a wave of chefs—Blumen- 
thal, Grant Achatz of Chicago's Alinea, and Ferran Adria, 
whose restaurant El Bulli in Spain is considered one of 
the world's best—have looked beyond tradition for ways 
to manipulate their food. Adria uses everything from 
industrial food additives to freeze-drying in the pursuit 
of otherworldly effects, like a soup that changes tem¬ 
perature in your mouth as you eat it. It's what some writ¬ 
ers (though not the chefs themselves) called "molecular 
gastronomy,” and a major thrust of Modernist Cuisine is 
to explain just what the hell is going on in these high-end 
kitchens. "There's a set of cooking techniques that go 
back 20-some years that are hugely interesting to people, 
very useful, poorly understood, | continued on page 138 
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SKIN JOBBER 



You gotta have thick skin to survive in this crazy world—but that skin 
has to be sensitive, too. Robots and prosthetic limbs have the first part 
solved, with shells of titanium and carbon fiber. But the second part? 
No artificial coating can compare to real skin. *1 Chemist Zhenan Bao 
aims to fix that problem. She’s working on “pressure pixels” made 
of stretchable, microscale organic field-effect transistors—building 
40 years of advances in silicon chip design and nanofabrication into a 
flexible sheet. Last year, her team at Stanford University sandwiched 
finely textured sheets of a polymer called polydimethylsiloxane— 
PDMS, for short—between flexible electrodes. Apply pressure and 
the PDMS compresses, causing a measurable change in capacitance, 
the ability to hold an electrical charge. As a result, her material can 
theoretically detect pressures as faint as 3 pascals—roughly equiva¬ 
lent to the footfall of a housefly—and can do it quickly enough to “feel” 
each foot falling. *1 “Mimicking skin function will still take a long time,” 
Bao says, but several other groups are trying to tackle the problem, 
and new approaches are beginning to emerge. There’s no shortage of 
possible uses, like prosthetic hands sensitive enough to manipulate 
small objects, artificial skin-graft material for burn victims, or remote- 
control surgical tools that let surgeons feel—not just see—the guts 
they’re exploring. «1 The coolest part is that there’s no reason to stop 
at simply replicating skin. “We could integrate any kind of function 
beyond what skin already has,” Bao says. How about chemical sen¬ 
sors—gunpowder-sensing gloves for enhanced TSA gropes, anyone? 
□r biological probes to detect infections at prosthetic limb attachment 
points? And, yes, the potential applications for telepresence sex are 
self-evident. «1 For now, Bao and other groups are focused on develop¬ 
ing new sensing materials and increasing signal-processing capa¬ 
bility. Full integration with the human nervous system is “still very 
far out,” Bao says, “but with the technology being developed, you can 
see them converging.” — T.H. 
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The Fury 


Last year, a 
University 
of Alabama 
scientist 
gunned down 
six of her 
colleagues. 

Here’s what made 
Amy Bishop 
snap. 
















1 PM, FEBRUARY 12,2010 —UNIVERSITY OF ALABAMA IN HUNTSVILLE 

SHELBY CENTER FOR SCIENCE AND TECHNOLOGY, LOADING DOCK. 




Amy Bishop stepped out of the science building and 
into the afternoon light. She was a solid woman—5' 8" 
and 150 pounds—and from a distance, at least, her 
red V-neck sweater and jeans made her look more like 
a soccer mom on an errand than a remorseless killer 
leavingthe scene of her crimes. Upstairs, in Room 
369R, there was only suffering.Three professors lay 
on the floor, dying.Three more were wounded. *1 Now 
Bishop stood near the loading dock, unarmed. On 
her way down from the third floor, she had ducked 
into a restroom to stuff her Ruger 9-millimeter semi¬ 
automatic pistol and blood-spattered black and 
red plaid jacket into a trash can. The 45-year-old 
assistant professor had also phoned her husband, 
James Anderson, and instructed him—as she often 
did—to come pick her up. “I’m done,” she’d said. 


Bishop focused her blue eyes, so fierce 
under the horizon of her dark bangs. She 
paid attention to people's eyes. There was 
so much you could see in them. Pain. Hard¬ 
ness. Sometimes she envisioned that people's 
eyes made sounds. Tick. Tick. Tick. Other 
times she imagined she could feel eyes bor¬ 
ing into the top of her head. Now her own 
eyes scanned the street. Where was James? 

More than two decades earlier, the first 
time she'd fired a gun with fatal results, James 
had stood by her. Other boyfriends would 
have turned their backs. But not James. In 
the dark days after that 1986 shooting. Amy- 
then a 21-year-old senior at Northeastern 
University in Boston—had actually broken 
up with him. James waited patiently for her 
to return to herself, then to their relation¬ 
ship. The shooting was ruled an accident, 
and soon they were getting married, honey¬ 
mooning in the Bahamas, starting a family. 
James would stand by her again, when she 
had problems on the job after earning her 
PhD from Harvard University. She had no 
reason to think he wouldn't stand by her now. 

At 4:10 pm, as ambulances rushed to the 
scene, a Madison County sheriff's deputy 
approached Bishop and took hold of her. She 


looked dazed as her hands were cuffed and 
she was put into a squad car. Later, during an 
interrogation that went on for more than two 
hours, Bishop would insist, "I wasn't there" 
and "It wasn't me." Her assertions seemed 
ludicrous, of course. Twelve people who knew 
Bishop, who saw her almost every day, had 
spent nearly an hour with her before she 
started shooting without a word of warn¬ 
ing. Nine of those witnesses were still alive. 

Yet some would say that when Bishop 
claimed she wasn't there, she wasn't entirely 
wrong. It didn't seem to be the Amy they 
knew who had come to that meeting; another 
Amy had. Bishop "was someone I trusted," 
says professor Debra Moriarity, who sur¬ 
vived the massacre. "There were oddities 
of personality that made you just go, oh, 
well, that's just the way she is. But noth¬ 
ing would have predicted any behavior like 
this. She never appeared hateful." But that 
afternoon in Room 369R, "she seemed sud¬ 
denly different." Soon, Moriarity and her 
colleagues would learn that they weren't 
the first to have seen Bishop's dual nature. 
For years, there had been two sides to this 
quirky, haughty researcher known for intro¬ 
ducing herself as "Dr. Amy Bishop, Harvard- 



trained." Many had met Arrogant Amy, who 
seemed to thrive on order and usually had 
the upper hand. An unlucky few had encoun¬ 
tered another Amy—chaotic, confused, full 
of menace. Angry Amy rarely took charge. 

But when she did, things never ended well. 

What makes a smart, well-educated 
mother of four go on a killing spree? In 5 

c 

the more than 12 months since Bishop 
became the first academic in US history to 
be accused of gunning down fellow profes¬ 
sors, many theories have been offered up. 

One is that she's a lunatic. That suggestion 
came from her attorney. 

Bishop's court-appointed lawyer, Roy 
Miller, called her simply "wacko." Later he 
apologized for his word choice, but he has i 
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continued to press the point. "They're going 
to try to show she's sane, that she was just 
mean as hell," he tells me, referring to the 
prosecution, which is seeking capital mur¬ 
der charges against Bishop in the killings of 
department chair Gopi Podila and professors 
Maria Ragland Davis and Adriel Johnson. "If 
they seek the death penalty, which we have to 
assume they will, our only defense is mental." 

The Wacko theory is often accompanied 
by the Tenure Made Her Do It hypothesis, 
which posits that the grueling, years-long 
process of trying to win a permanent pro¬ 
fessorship—and the despair that accompa¬ 
nied being denied tenure by her peers—made 
Bishop snap. This explanation got a lot of trac¬ 
tion right after the vicious slayings, in part 
because it seemed to open the door to a more 


general indictment of academia. Is the tenure 
process itself vicious? Some, like Katherine 
van Wormer, a blogger for Psychology Today 
who has herself been denied tenure, says it 
is. "I would describe the denial of tenure as 
an end to one's career, to one's livelihood," 
van Wormer wrote after the killings. "Being 
denied tenure, in effect, fired by your peers, 
is the ultimate rejection." 

But the Tenure Made Her Do It assertion is 
undermined by the calendar. Bishop learned 
she would not get tenure in March 2009,11 
full months before she transformed a rou¬ 
tine faculty meeting into an execution cham¬ 
ber. She appealed the faculty's decision, thus 
extending the process. But that appeal was 
denied for good in November 2009—still 
three months before her alleged crimes. 


What's more, although tenure decisions are 
not public, university officials say Bishop had 
indicated she'd found out which colleagues 
had voted for and against her. Yet she shot 
some of the very people who had supported 
her. If this was tenure-related payback, it was 
carried out with less than surgical precision. 

Which brings us to the Maniac in Geek's 
Clothing conjecture. Let's face it, scien¬ 
tific and technical fields attract more than 
their share of socially awkward, obsessively 
focused oddballs. The history of science is 
rife with peculiar pioneers—think Einstein, 
Feynman. And it's no different today: Tech 
companies and R&D labs all over the coun¬ 
try don't just tolerate idiosyncratic geniuses; 
they celebrate them. Why? Because their very 
ability to think differently, to do or be what's 


















unexpected, has led to tremendous success 
(think Gates, Jobs, Zuckerberg). 

Every once in a while, though, brainy weir¬ 
dos turn out to be brutal killers. It happened 
in 1991, when Gang Lu, a 28-year-old former 
graduate student in physics at the Univer¬ 
sity of Iowa, killed four faculty members. He 
was angry that his dissertation had not been 
nominated for a prestigious award. It hap¬ 
pened again in 1992, when Valery Fabrikant, 
a mechanical engineering professor denied 
tenure by Concordia University in Montreal, 
loaded several guns, went to campus, and 
opened fire, killing four colleagues. 

Obviously, not all number lovers and data 
geeks are potential murderers, just as not 
all postal workers go postal. But if a scien¬ 
tist becomes dangerously antisocial, col¬ 
leagues may be slower to notice than people 
in other lines of work, where eccentrici¬ 
ties aren't regarded as a badge of authen¬ 
ticity. And academia may be especially ill 
equipped to handle such behavior, since 
it is organized around protecting differ¬ 
ences and safeguarding intellectual free¬ 
dom. If you're an academic and a scientist 
and you've gone off the deep end, in other 
words, you may find it just a bit easier to 
hide in plain sight. 

We like to think that what happened at 
the University of Alabama a year ago might 
have been prevented. But the sad truth is 
that there may be no way to anticipate when 
or how someone will snap. When it comes 
to Amy Bishop, the mask of Arrogant Amy 
made Angry Amy invisible to most every¬ 
one, perhaps even to Bishop herself. 


DECEMBER 6,1986-THEHOMEOF AMY’S 
PARENTS, SAMUEL AND JUDITH BISHOP 

46 HOLLIS AVENUE, BRAINTREE, 
MASSACHUSETTS 

Amy had said something that upset her 
father. That morning they'd squabbled, and 
at about 11:30 am, Sam, a film professor at 
Northeastern University, left the family's 
Victorian home to go shopping. When he last 
saw his 18-year-old son, Seth, the young man 
was outside washing his car. Amy, 21, was 
in her bedroom upstairs. She was worried 
about "robbers," she would later tell the 
police. So she loaded her father's 12-gauge 
pump-action shotgun and accidentally dis¬ 
charged a round in her room. The blast struck 
a lamp and a mirror and blew a hole in the 
wall, which she tried to cover up using a 
Band-Aid box and a book cover. She didn't 
want her mother, Judy, to see the damage. 

The gun, a Mossberg model 500A, holds 
multiple rounds and must be pumped after 
each discharge to chamber another shell. 
Bishop had loaded the gun with number-four 
lead shot. After firing the round into the wall, 
she could have put the weapon aside. Instead, 
she took it downstairs and walked into the 
kitchen. At some point, she pumped the gun, 
chambering another round. 

It was lunchtime, and Judy had just 
returned home from the riding stables. Later 
she'd speculate that, implausibly, she hadn't 
heard the thunderous shotgun blast in Amy's 
bedroom because the house was soundproof. 
She told police she was at the sink and Seth 
was by the stove when Amy appeared. “I have 
a shell in the gun, and I don't know how to 


unload it," Judy told police her daughter 
said. Judy continued, “I told Amy not to point 
the gun at anybody. Amy turned toward her 
brother and the gun fired, hitting him." 

Seth dropped to the floor, blood streaming 
from a gaping wound in his chest. His aorta 
had been ruptured; his liver destroyed. Judy 
called 911 at 2:22 pm. The first responder on 
the scene found Seth lying on his left side, 
facedown in a pool of blood. Blood and air 
were escaping each time he gasped for 
breath, the police report says. By the time 
Seth was pronounced dead, at 3:08 pm, 
Amy was long gone. She had run out of the 
house and headed to a nearby Ford dealer¬ 
ship, where she encountered two employees. 
Pointing the gun at them, she demanded a car 
and a set of keys, but when they hesitated, 
she left. One of the men would later say she 
claimed she'd gotten into a fight with her 
husband, who was going to kill her. 

Minutes later, workers at a local busi¬ 
ness spotted Bishop. When a police officer 
appeared, they waved him toward the woman 
with the gun. The officer told her to drop 
her weapon, but she complied only when 
another officer surprised her from behind. 
She seemed frightened and disoriented, 
according to police records. Her shotgun 
was still loaded with two unspent shells, and 
she had another live shell in her jacket pocket. 

Later, police asked Amy if she had shot 
Seth on purpose. She said no—and then her 
mother told her to stop answering questions, 
police records state. Judy Bishop said her 
two children, both violinists, got along well. 
Just three years before, in her high school 



Bishop’s rampage at the University of Alabama in Huntsville killed three people and injured three more. 
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!HE WOULD COMPLETE THREE 

UNPUBLISHED NOVELS—NEARLY 
900 PAGES OF STRIKINGLY 
AUTOBIOGRAPHICAL PROSE 


yearbook, Amy had pledged: “I, Amy Bishop, 
hereby bequeath my violin and music to 
my brother Seth." Seth Bishop's death was 
an accident, his parents said. A tragic acci¬ 
dent. And for nearly a quarter century, until 
Bishop opened fire in Room 369R, authori¬ 
ties would agree. 

JUNE 19,1988—NORTHEASTERN 
UNIVERSITY COMMENCEMENT 

BOSTON GARDEN 

Graduation day was hot and humid, the sky 
hazy and overcast. Amy Bishop and James 
Anderson attended commencement together, 
heading to the old Boston Garden to hear 
Erma Bombeck deliver the morning address. 

“Success dwells within you," Bombeck 
told the graduates. “The trick is knowing 
it when you see it." 

Northeastern University had been an 
important place for Bishop, and not only 
because her father taught there. The private 
institution that now boasts of treating learn¬ 
ing as “a contact sport" had helped Bishop 
come into her own in two key respects. First, 
she met the shy, baby-face undergrad who 
would become her husband. Second, she 
discovered she had a flair for writing fiction. 


Years later, she would tell a friend that 
she'd been recognized for her writing as an 
undergraduate and encouraged to develop it 
further. But her mother and father frowned 
on the idea. “I think her parents steered her 
away from humanities and into science," 
says Rob Dinsmoor, another friend, who met 
Bishop in the late '90s, when they both were 
members of a writers group in Hamilton, 
Massachusetts. As a film professor, Bishop's 
father knew how tough it was to make it in 
the arts, Dinsmoor says. “So he was pushing 
her." After her brother's death, she finished 
her bachelor's degree in biology. Soon she 
was on her way to grad school at Harvard. 

But she didn't stop writing. Over the next 
16 years, she would complete at least three 
unpublished novels—nearly 900 type¬ 
written pages of strikingly autobiographi¬ 
cal prose. The Diary of Abigail White is her 
first book. It is told from the perspective of 
Abbie, a 9-year-old girl who is tormented by 
a shameful secret: She has killed a young boy. 
Amazon Fever is a futuristic thriller about 
Olivia, a struggling academic who finally gets 
the respect she deserves when she saves the 
world with her womb (having a baby after a 
rampant virus has unleashed a global epi¬ 


demic that makes all other pregnant 
women miscarry). Easter in Boston, 
dated 2004, follows Beth, a gun- 
running Harvard researcher who's 
testing an anticancer drug that has 
an unfortunate side effect: It makes 
mother rats eat their own young. Of 
all Bishop's protagonists, Beth is the 
most fully drawn. Depressed about 
her life and career, she uses sarcasm 
to cope, tapping a vein of black humor, as in 
this exchange about an upcoming potluck 
hosted by the head of her lab: 

Beth's colleague: “J think I am bringing 
dumplings tomorrow to Dick's... What are 
you bringing?'' 

Beth: ‘A gun... Death and destruction. Hell 
on earth. Horror.'' 

There's a strong resemblance between 
Bishop's fictional world and her real one. The 
protagonists in all three novels are scientists 
(or aspiring scientists) and have strong ties 
to their Greek heritage (Bishop's father is of 
Greek descent). All have tumultuous, vio¬ 
lent dreams and daydreams—Bishop calls 
them “eyelid films." All fantasize about the 
deaths of those who have wronged them. 
Abbie and Beth both have artistic fathers, 
as Bishop does. Olivia and Beth have 
“brittle," overbearing mothers; both are 
involved with loyal but underachieving 
men who were raised in Alabama, just as 
Bishop's husband was. Both have connec¬ 
tions to Harvard, a place that was the main 
ingredient in Bishop's fragile recipe for self- 
worth. Both struggle with the “black fog" of 
depression, lament | continued on page mo 
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One man’s 
quest to outrace 
the wind. 
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creating the illusion of water. Piercing the 
mirage are dozens of sails—a vast array of color 
streaking over a dusty ocean. It’s the last week 
in March, and Ivanpah is hosting the North 
American Land Sailing Association’s annual 
dirt-boat championships, the America’s Cup. 

It may seem odd to give this competition the 
same name as the more famous ocean race, 
but truth be told, in a strictly technical sense 
the two America’s Cups are quite similar. Dirt 
sailing is sailing, after all: The tactics are the 
same; the maneuvers are the same. The main 
difference, as people who race on dirt are keen 
to point out, is speed. Sailing on a dry lake is 
about three times faster than sailing on water. 


Then there are the competitors themselves. “There's just some¬ 
thing about the desert that attracts strange people/' longtime dirt 
sailor Richard Jenkins says. He would know: Jenkins is the current 
king of the Dirt Cup, as some call it, having set the world speed 
record at the competition in 2009, when his land yacht, Greenbird, 
hit 126.2 miles per hour. “Land sailors are a weird bunch. Oddballs. 
Alternative in every respect.'' 

No one here is weirder or more alternative than a musta¬ 
chioed man who has shown up this year with an exceptionally 
strange-looking dirt boat and an extraordinary claim. The man, 
a fast-talking inventor named Rick Cavallaro, says that his craft— 
Blackbird— can, while sailing directly downwind, go faster than 
the wind that is propelling it. 

Jenkins, like other veterans of the Dirt Cup, thinks this is pre¬ 
posterous. There's no doubt that a boat (dirt or otherwise) can go 
faster than the wind. That's part of the magic of sailing: By running 
at an angle to take advantage of crosswind effects, a boat can out¬ 
pace wind speed. But directly downwind? Impossible. In a best-case 
scenario, a sailing vessel headed directly downwind will move at 
the speed of the breeze that's pushing it. 

The problem with downwind sailing is that from the perspective 
of the craft, once it reaches wind speed there is no more wind. And 
if there is one thing every sailor knows, it's that “you can't power 
through zero wind," as Jenkins says. Not only would the sailing craft 
have to somehow pull ahead of the wind 
that's pushing it, but from the perspective 
of the sailors on board, it would face what 


feels like a headwind pushing it back. In 
sailing, zero wind—real or apparent—is 
considered an absolute barrier, like the 
speed of light in physics. 

Yet Cavallaro claims that Blackbird 
can break this barrier. Not only that, he 
says, it will likely go downwind twice 
as fast as the wind. The boast is made 
all the more outlandish by the fact 
that Blackbird doesn't have anything 
that looks even remotely like a sail. 

The craft is a crude contraption of 
plywood, carbon fiber, bicycle parts, 
and pieces of go-cart. It's low and rela¬ 
tively streamlined, except for the 
14-foot-high tower mounted behind 
the cockpit. Attached to this is what can 
be called—for the sake of argument— 
Blackbird’s sail. Many will choose to 
call it a giant propeller, because it has 
two diametrically opposed 8-foot-long 
blades that rotate just like, well, a giant propeller. But propellers 
imply motors. Blackbird’s rotating propeller-shaped sail is the 
motor. Cavallaro has connected the prop to wheels via a drivetrain, 
so the faster the cart rolls, the faster the sail-prop spins, thereby 
creating a feedback loop that Cavallaro claims will accelerate the 
cart from a standstill through the zero-wind barrier and beyond. 

To most people, Blackbird’s engineless drivetrain sounds like a 
perpetual-motion machine. “Cartoon physics" was typical of the 
barbs thrown at Cavallaro when he revealed his idea. But he remained 
undaunted. Blackbird is the result of a years-long quest—a per¬ 
sonal attempt to prove something deeply counterintuitive to the 
world. A software and hardware developer with a degree in aero¬ 
space engineering, Cavallaro has done the math. He has made small 
models and run tests. His contraption will work, he says. Even if no 
one believes him, he is certain that he's right. 

But any sailor worth his salt—or dust, as the case may be—will tell 
you he's wrong. So will many engineers and physicists. And they're not 
shy about spelling it out. Since Cavallaro first proposed Blackbird’s 
design on the Internet, his concept has been ridiculed and lampooned 
in blogs and forums, and the idea has even been refuted in a national 
magazine. The debate recently reached a fever pitch among a certain 
type of geek, especially in Silicon Valley, so much so that some notable 
entrepreneurs, including Google's Larry Page, forked over the cash to 
let Cavallaro finally build the vehicle. After four years of online argu¬ 
ments, explanations, and insults, Caval¬ 
laro has brought his vision here—to the 
Dirt Cup—to prove he can beat the wind. 


iPad Extra 

To watch video from the craft’s speed run, 
download wired from theiTunesStore. 

















fiimmers under a vicious solar glare, 



Inventor Rick Cavallaro watches as partner John Borton 
installs Blackbird’s “sail" at an airport in Tracy, California 













This is where the Rube Goldberg rubber hits the hard, flat playa. 
Cavallaro is suited up in a helmet, goggles, and motorcycle pads. 
Now all he has to do is make the damn thing work. 

He climbs into Blackbird's cofRnlike cockpit. His seat is just a ham¬ 
mock that hangs a few inches above the ground. A single front wheel 
from a BMX bike rests between his feet. There is a rudder in his right 
hand and a brake under his left foot. Every instrument—every GPS 
device, every anemometer, every radio—is double-checked to make 
sure Blackbird’s speed will be recorded accurately. The ground crew 
triple-checks that the craft is pointed directly downwind. When 
Blackbird is finally ready to roll, Cavallaro pops open the brake. 

And nothing happens. 

BLACKBIRD STARTED WITH A BRAINTEASER: A1 Alcorn, the Atari 
engineer famous for giving the world Pong, had a question for his 
friend Rick Cavallaro, who never met a logic challenge he didn't like. 

Could a sailboat outrun a balloon? Alcorn asked. The question is 
an old sailing stumper, but it was new to Cavallaro, and it pushed 
his buttons hard. 

A Navy brat, Cavallaro was born in Cuba in 1962, the son of 
a flight surgeon. His father was soon posted to New Jersey, 
but by the time Rick was 12, the family had moved to Florida, 
where Cavallaro grew into a thrill-seeking teen. He owned a 
car before he could legally drive and would later sneak onto 
a yet-to-be-opened highway to push his Mazda RX-4 up to 
135 mph. At 16, he got his pilot's license and started flying 
Cessnas. Cavallaro was equally into science, largely because 
an assistant to one of his physics teachers had a Messerschmitt 
aerobatic plane and would take him up for loop de loops. 


College was at Georgia Tech and grad school at UCLA. After a 
short stint in Southern California's defense industry, Cavallaro left 
in 1989 for the more congenial climes of the San Francisco Bay Area. 
He quickly landed a job at a high tech startup, Etak, helping design 
a pre-GPS navigation system for cars. After Etak was purchased by 
News Corp., he joined Sportvision, home of the virtual first-down 
marker, where he now serves as the company's chief scientist. 

Cavallaro's singular obsession, however, has long been the wind. In 
addition to aircraft, he pilots sailplanes and experimental hang glid¬ 
ers of such radical design that you wouldn't recognize them as hang 
gliders. “Lately," Cavallaro says, “I've taken up powered paragliding." 

This passion, plus a penchant for brainteasers, drew Cavallaro to 
John Borton, Sportvision's director of manufacturing and a cham¬ 
pion glider pilot. Their friendship started as an argument over an 
aerodynamics riddle that hinged on whether you could know the 
true direction of the wind while hang gliding without looking at the 
ground. (You can, though Cavallaro has never fully conceded the point.) 

Alcorn's balloon-versus-sailboat question was exactly the type of 

Cavallaro knew that 
a sail on a tack and 
a spinning propeller 
blade were aero- 
dynamically the same. 


Wind-obsessed Cavallaro in his “powered paragliding” rig. 
Don’t try this at home. 












HOW BLACKBIRD 
WAS BORN 


The best sailing craft can go faster than the wind is blowing, as long as they 
sail at an angle to the wind. But sailing faster than the wind directly downwind? 
That was generally considered to be impossible—until Rick Cavallaro came up 
with a cleverthought experiment involving a barrel-shaped planet. 


The Basic Science 

Thanks to aerodynamic lift—the same effect 
that lets airplanes fly—a fast boat sailing at 
an angle to the wind can beat the wind itself. In 
other words, the boat could outpace a balloon 
floating across the sky. 
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*> 


WIND DIRECTION 

The Twist 

What if you make the planetthinner—the 
width of a rod.The boat would complete revo¬ 
lutions faster, always staying ahead of the 
balloon. Of course, the thinner you make the 
planet, the faster the boat will spin, until... 



The Thought Experiment 

What if a boat sailed at an angle down the 
length of a planet shaped like a barrel? 
The craft could sail all the way around the 
planet, eliminating the need to waste time 
and energy charting a zigzag course. 



The Aha! Moment 

... the boat essentially becomes a propeller. 
So, if back on earth you swap a sail for a pro¬ 
peller, a fast boat (OK, a land yacht) should 
be able to sail directly downwind faster than 
the wind. 



thing the two loved to mull over and 
argue about. Both understood that 
sailboats (and dirt boats and ice boats) 
can sail faster than the wind. What's 
more, they understood the physical 
principles behind the phenomenon, 
which boil down to lift. Aerodynami- 
cally speaking, a sail with wind travel¬ 
ing across it acts like a vertical wing. It 
will pull a boat forward the same way 
an airplane wing will pull a fuselage 
right off a runway. Sails and wings both 
produce lift, as long as there is wind 
moving across them. That said, the two 
men realized that on a direct down¬ 
wind heading, there is no wind moving 
across the sail. The sailing speed limit 
in that case is the speed of the wind. 

So to beat a balloon, a sailor must 
navigate at an angle to the destina¬ 
tion, then tack, or turn, the boat back 
toward the finish line. This downwind 
zigzag course—jibing, in sailing ter¬ 
minology—is often the fastest way 
to traverse between points A and B. 

But given that you have to cover more 
ground and take the time to turn, is 
it really fast enough to beat the wind 
itself (represented by the balloon)? 

Answering that question requires 
factoring in things like drag and angle 
of attack and using racing-performance data to figure out wind 
speed multiples for every angle of sail. 

Of course, you could just skip this and go right to Google. A little 
research reveals that Steve Fossett's speed-record-smashing yacht, 
Cheyenne, has the capability—the wind speed multiples and attack 
angles—to beat a balloon in a downwind race. And Larry Ellison's 
even faster USA-17 actually jibed its way through a downwind leg of 
last year's water-based America's Cup with a faster-than-the-wind 
official time. So yes, Mr. Alcorn, some sailboats can outrun a balloon. 

Cavallaro isn't the kind of guy to Google an answer, though. He 
prefers thought experiments to web searches. And the balloon- 
versus-sailboat thought experiment he came up with took him to 
another planet: a cylindrical planet entirely covered by water, with a 
constant wind blowing down its length. Call it Planet 50-Gallon Barrel 
and visualize a balloon racing a sailboat from one end to the other. 

The advantage of holding a race on this planet is that, because the 
boat can sail completely around the cylinder, it never has to zag to 


end up at the same end point as the balloon. Instead, the craft can 
stay on one continuous crosswind heading and spiral all the way 
around the barrel, ending up at the finish line. On Planet 50-Gallon 
Barrel, the math simplifies. But forget the math for a moment and 
concentrate on the visual picture. 

What if the balloon-versus-sailboat race ran down cylindrical 
planets of smaller and smaller diameters: Planet Telephone Pole? 
Planet Sewer Line? Planet ABS Pipe? What if the cylindrical planet 
had no significant diameter: Planet Steel Rod? In that case, the boat 
would essentially be spinning around its own axis and its sail would 
suddenly look a lot like a turning propeller blade. 

This is the point where a little Blackbird -shaped light bulb flick¬ 
ered on over Cavallaro's head. With his background in aeronautics, 
he knew that a sail on a downwind tack and the blade of a spinning 
propeller are aerodynamically the same. 

Blackbird's sail-prop-driven design quickly coalesced in Caval¬ 
laro's mind. Imagining it, he realized that the crosswind-only caveat 


illustration by Mike Bain 




















to sailing faster than the wind didn't apply to Blackbird. The lift 
the propellers provided would pull the cart forward, with the wind. 
That forward motion would feed back into the system through the 
wheels, which would turn the prop even faster, creating even more 
lift, or, as it's usually called vis-a-vis a propeller, thrust. The pro¬ 
peller—on its continuous rotational "tack"—would then simply 
screw itself through the zero wind. 

Blackbird was Cavallaro's best thought experiment yet! Forget 
about tacking and sail-efficiency tables and Cheyenne. Here was a 
wind-powered vehicle that could outrun a balloon in a straight¬ 
forward race from point A to point B. 

Cavallaro realized he had stumbled onto the perfect setup for a 
new brainteaser. And so, in spring 2006, he started a fresh thread 
on Runryder.com, a forum for model-helicopter enthusiasts. His 
post, with the subject line "Annoying Brain Teaser #1," went like 
this: Canyou make a vehicle that goes directly downwindpowered 
only by the wind, faster than the wind? 

THE WORLD of BRAiNTEASERSisasmall one. Most people find the 
idea of being asked to think hard for no good reason to be annoy¬ 
ing. But every few years a question tickles our 
collective smart bone and becomes a breakout 
hit. The most famous is likely the Monty Hall 
problem: Suppose you're on a game show and 
you're given the choice of three doors: Behind 
one door is a car; behind the others, goats. You 
pick a door, say Number 1. The host, who knows 
what's behind all the doors, opens another ; say 
Number 3, which he knows is hiding a goat. He 
then asks, e( Doyou want to pick door Number 
2?" Is it to your advantage to switch your choice? 

Yes. Switching your choice always raises 
your odds. 1 

The brainteaser making the rounds when 
Cavallaro had his sail-prop epiphany is known 
as the Airplane on a Treadmill. It goes like this: 

An airplane taxis in one direction on a moving 
conveyor belt going the opposite direction and matching the speed 
of the wheels. Can the plane take off? 

Yes. The plane will take off normally. 2 

The observant will notice a pattern developing here. For a 
brainteaser to "work," the right answer has to be counterintuitive. It 
has to seem like the wrong answer. Most people understand this, and 
they suffer through the I-feel-dumb setup to get to the punch line. In 
a sense, brainteasers are like knock-knock jokes for the brainy set. 

In Cavallaro's mind, his brainteaser, which quickly became known 
on the Internet as Directly Downwind Faster Than the Wind, or 
DDWFTTW for short, was no exception. The answer, as he saw it, 
was yes here, too. You can go DDWFTTW—if you build a Blackbird. 


Considered as a brainteaser, however, DDWFTTW has a serious 
flaw: Almost no one gets it right. And the brain-tease is not truly 
over until its victims acknowledge that, yes, they were wrong and 
understand the counterintuitive truth. 

When Cavallaro made his big reveal on Runryder and half a dozen 
other websites, he didn't have Blackbird, or even a model of Black¬ 
bird. Instead, he showed everybody how wrong they were with a 
vehicle made of pure thought, beamed in from an imaginary planet 
shaped like a cylinder. At which point the Internet spat out a column 
of flame dozens of websites wide and thousands of comments long. 
Cavallaro, almost everyone concluded, was an idiot. 

"It was a brainteaser," Cavallaro says, shaking his head. "Of course 
I had the right answer!" 

As it happens, others had previously considered making a vehicle 
with a propeller sail. There's photographic evidence, for example, 
that a man named Andrew Bauer created a Blackbird- like craft in 
1969. And the idea has bubbled up occasionally in sailing circles 
ever since (most notably in an obscure UK sailing publication called 
Catalyst). But it wasn't until Cavallaro's fresh brainteaser that the 
debate roared to life across the broader Internet. And roar it did, with 


Cavallaro and his few supporters enduring a sustained onslaught 
by those who said the idea was hogwash. 

Eventually the flame war settled into two camps: the proof-of- 
concept modelmakers versus the disproof-of-concept modelmakers. 

Chief among the DDWFTTW debunkers was Make magazine 
writer (and former wired contributor) Charles Platt. Respond¬ 
ing to the online debates, Platt wrote a story for Make in sum¬ 
mer 2007 entitled "The Little Cart That Couldn't." In the article, 
he detailed his experience piecing together a tabletop model of a 
DDWFTTW-type car. Total budget: less than $30. Platt shaped his 
own wooden propeller with a belt sander. A rubber belt connected 
the prop-shaft to the wheels. When he was done, he sprayed copi¬ 
ous amounts of WD-40 on all the moving parts and 
turned on a powerful fan. 

Nothing happened. 

Well, almost nothing. After some tweaks, Platt got 
his cart to move downwind—at about 2 inches per sec¬ 
ond in a 30-foot-per-second tailwind. "Hopeless," he 
concluded in Make's August 2007 issue, in which he 
called the DDWFTTW idea "delusionary." 


1/ Originally, you had a 1 in 3 chance of 
guessing the correct door. When Monty 
shows you the goat behind a door you 
didn’t choose, the probability of a car 
being behind that door drops to zero and 
the chance that there’s a car behind the 
third door thus rises to 2 in 3. So your 
odds improve if you switch your choice. 


2/The plane moves because its engines 
push air, not because its wheels push 
against the ground. The wheels on a 
plane spin freely, so it doesn’t matter if 
the runway is moving against the direc¬ 
tion of the plane. The plane will move 
forward relative to the ground and there¬ 
fore be able to take off. 








After reading this, a steamed Cavallaro, with the help of Borton, 
decided to build a model cart of his own. Unlike Platt, Borton and 
Cavallaro opted to splurge. They used real bearings to reduce fric¬ 
tion on the moving parts and fabricated the rest from lightweight 
carbon fiber and aluminum. Their propeller was nylon, sourced 
from a website that specializes in remote-control-airplane parts. 
And instead of a belt-drive system, they opted for a long drive- 
shaft to connect the wheels at the front end of the cart with the 
propeller, mounted in back. Despite the myriad differences from 
Platt's design, the basic premise was the same. When the 
prop cranked, the wheels spun, and vice versa. All in all, 
they spent about $40. 

Despite the superior construction, come test time even Bor¬ 
ton had his doubts. "Truth be told," he says, “1 was skeptical we 
could get it to work. Friction is usually what kills stufflike this." 

But work it did, and rather nicely. They ran their baby Black¬ 
bird on a treadmill to simulate the crucial zero-wind moment, 
as well as in real-world wind on the street. In both cases, they 
boasted, the cart broke through zero wind and kept accelerat¬ 
ing. They uploaded the videos to YouTube in November 2008. 


at San Jose State University, Stanford, and the St. Francis Yacht 
Club in San Francisco. They were asked by a student to speak at UC 
Berkeley, too, but the head of the school's Renewable and Appropri¬ 
ate Energy Laboratory, Daniel Kammen, rejected Borton and Caval¬ 
laro, explaining in an email that DDWFTTW was not possible "due to 
conservation of energy." Yet their increasing notoriety was good for 
something: attention. Boing Boing covered the controversy, as did 
ScienceBlogs' .dotphysics. And so, when Cavallaro began working 
the phones asking for money, a pair of Silicon Valley bigwigs decided 

It was Borton who 
finally cracked over the 
controversy. “Screw it,” 
he said to Cavallaro. 
“Let’s build a big one.” 



Rick Cavallaro attempts to sail his Blackbird faster than the wind on a dry lake bed in the Mojave Desert. 


"I was happy to stop right there," Cavallaro says. "We had proven it." 

The majority of people who watched the videos, however, dis¬ 
agreed. Many criticized the treadmill test, insisting that the tread¬ 
mill was propelling the cart. Others found fault in the nature of the 
real-world wind tests, saying that gusts and turbulence meant the 
cart wasn't going directly downwind. Rhett Allain, a physicist at 
Southeastern Louisiana University and a blogger for ScienceBlogs, 
diagnosed what he called DDWFTTW's "free energy" problem and 
concluded that "you can't get something for nothing." 

The Internet consensus remained that DDWFTTW was not pos¬ 
sible. "It wouldn't have bothered me if 5 percent of the people didn't 
accept our results," Borton says. "But it was more like 99 percent." 

Borton finally cracked. A few months later, after stewing over the 
Platt-inspired drubbing that he and Cavallaro were getting online, 
Borton came into Cavallaro's office and said, "All right, screw it. Let's 
build a big one." This time it wasn't going to be a model. "It needed 
to be huge," Borton decided, because it had to be big enough to carry 
Cavallaro through the zero-wind barrier. 

The pair barnstormed the local universities and sailing clubs look¬ 
ing for free labor and official sponsorship. They made presentations 


they weren't going to let two of their own be trashed online without 
a fight. JoeBen Bevirt, inventor of the Gorillapod, wrote out a check 
for $5,000. Larry Page threw down $10,000 from Google. Every¬ 
one wanted to see what Cavallaro and Borton would come up with. 

Construction took six months and about 2,000 person-hours. 
Even with the donations, "budget constraints meant that all of it 
was a hack," Cavallaro says. He pounded together a frame from 
modified wooden joists, and Borton remachined and repurposed 
an odd assortment of mountain bike and go-cart parts into a drive- 
train. The hardest part was shaping the sail-prop out of a pile of 
fiberglass cloth, foam, two old carbon-fiber windsurfing masts, 
two ski poles, and a vat of epoxy. 

Blackbirds first run, they decided, would take place at the 2010 Dirt 
Cup. Despite the excitement, Borton was preparing for disappoint¬ 
ment. "If it doesn't work," he told himself "at least we're showing up 
with something that makes it look like we're serious." 

BACK on THE mojave playa, it looks as if Borton's nightmare 
has come true. Cavallaro is suited up and in the cockpit. And noth¬ 
ing is happening. 


0 0 0 








Well, almost nothing. After 10 excruciatingly long seconds, Black¬ 
bird starts to creak and trundle forward. Simultaneously, the craft's 
outsize propeller starts ever so slowly to sweep a languorous arc, 
like the second hand of a clock. 

Cavallaro's voice crackles over the radio: “Two miles per hour... 
3 miles per hour... 4 miles per hour." 

Thirty seconds into the speed trial and the handful of curious 
onlookers can walk faster than Blackbird is “sailing." 

“Six... seven... eight," Cavallaro says. 

A minute into the test and Blackbird is moving at a jogger's pace. 

“Ten... 12 miles per hour..." Cavallaro now has to raise his voice 
to be heard over the thwomp, thwomp of the propeller spinning 
ever faster behind him. 

At 90 seconds, he has v-e-r-y s-l-o-w-l-y accelerated to 15 mph. 
That's about sprinting speed, but more important, it's the veloc¬ 
ity of the wind today. Blackbird's telltales—little pieces of orange 
flag tied to the vehicle's various struts and antennas—go limp. The 
craft has reached the zero-wind barrier. 

For a moment everyone holds their breath. Then Blackbird accel¬ 
erates. Hard. 

The telltales reverse direction: They start blowing back toward 
the rear of the cart. Blackbird has pushed itself past the wind. 

On the far side of the mythical barrier, things get weird. Caval¬ 
laro feels wind blowing in his face—yet the wind is also propelling 
him forward at... Cavallaro glances at the GPS-enabled speed¬ 
ometer mounted in the cockpit. The numbers tick up faster than 
he can report them. “Twenty, no, 22!" He's shouting into the trans¬ 
ceiver: “30!" 

Running out of playa, Cavallaro hits the brakes. The team imme¬ 
diately backs up Blackbird for another run. 

It's on the third run that things go wrong. Blackbird once again 
powers past the zero-wind point and reaches its highest speed 
yet. But the view from the chase car reveals an oddity: The dust 
that Blackbird is raising on its run is coming off of only one of the 
cart's three wheels, the right rear one. Blackbird is starting to tilt. 
What's going wrong? 

Inside, Cavallaro has this same question, but Blackbird's cockpit 
is not conducive to deep thought. The sail-prop is spinning so fast 
that it's inflicting roughly 470 foot-pounds of torque—about the 
same as the V-8 in a new Corvette Z06—on a drivetrain made of 
bicycle parts. The prop's rapid thwop- ing has morphed into a beat¬ 
ing, pulsing thwap! thwap! thwap! Everything is shaking. 

Cavallaro feels his starboard wheel lift with every thwap! and real¬ 
izes that he never properly considered the rotational effects of the 
propeller's torque at these higher-than-expected speeds. That's a 
problem, because if Blackbird flips, decapitation is a real possibility. 

Crack! 

Cavallaro, head still attached, leans on the brake. He's alive, but 
the chain, rotating the prop faster than it was ever designed to 
go, has ripped the sprocket right out of the drivetrain. “Too much 
horsepower," he says, laughing. Slowly he rolls to a stop from a top 
speed of 46 mph. 

The sprocket is pretzeled, but there is no doubt about what Black- 
bird has achieved. 

The Land Sailing Association doesn't consider the run official— 
largely because it has no official DDWFTTW race category. But after 
repairing Blackbird , Cavallaro and Borton will return to log their 


feat in a newly created land-sailing category. Four months later, on 
July 2,2010, the association officially documents Blackbird's perfor¬ 
mance, recording 27.7 mph in a 10 mph wind. Not as quick as those 
first three runs, but conclusively faster than the wind. 

cavallaro and borton did the “impossible" with Blackbird, 
and they did it in front of skeptics, whom they then asked to con¬ 
firm and check their achievement. What started as a gotcha game 
that convinced almost no one turned into an arduous DIY demon¬ 
stration that hewed to the scientific method. The reward for all 
their efforts? A new mark in the record book, sure. But even better: 
changing people's minds. 

The first skeptic to flip was land-sailor Richard Jenkins, who, after 
watching the official record-setting runs, was compelled to blog 
about Blackbird. “It works," he wrote. “It starts from rest, trundles 
to true wind speed, then powers to a multiple of about three times 
the true wind speed." Jenkins went so far as to call Cavallaro and 
Borton “sincere, genuine, technical people, who took a myth and 
made it real." 

Cavallaro and Borton's victory tour took them to Science Foo 
Camp 2010, an invite-only “un-conference" by and for the geek elite. 
It's held every summer at the Googleplex, Google's headquarters in 
Mountain View. This is Cavallaro and Borton's kind of crowd, and 
after the duo gave their DDWFTTW presentation, they were feted 
as heroes. Larry Page personally drew them aside for a tete-a-tete- 
a-tete about other possible uses for the technology. He noted that 
there have already been some promising experiments using trac¬ 
tion kites on cargo ships. Why not a propeller? Cavallaro and Bor¬ 
ton love the idea and have estimated that installing DDWFTTW 
technology on a cargo ship would save 7 to 10 percent of its fuel 
cost—or about $100,000—per Pacific crossing. 

Even Make magazine came around. In November, editor in chief 
Mark Frauenfelder published a long mea culpa on the Make blog, 
which explained how Make got it wrong. Cavallaro was invited to 
write a piece entitled “The Little Cart That Did." And with that, the 
tide of Internet opinion turned decisively. 

To be sure, there are the stubborn few who aren't convinced. As 
of this writing, Platt is still skeptical. “I think Rick Cavallaro is prob¬ 
ably sincere," Platt writes. “But sincere people may be victims of 
self-deception." Another holdout is Allain, the Southeastern Lou¬ 
isiana physics professor (who, it should be noted, now blogs for 
Wired.com's Wired Science network). 

Platt still can't see how what happened can be possible, so he 
won't yet admit he got it wrong. Instead, Platt remains fixated on 
the discourtesy he feels that the pro-DDWFTTW crowd showed 
him on the Make blog after his original article called on them to 
“face facts and admit that it doesn't work." Allain, on the other 
hand, prefers to turn the tables, asking, “Why are all the down- 
winders so anxious for me to say it works? If it works, does it mat¬ 
ter what I say?" 

He's got a point, and indeed Cavallaro and Borton have moved 
on. In fact, they've come up with a brand-new brainteaser for the 
world to chew on: Can you make a vehicle that goes directly upwind, 
powered only by the wind, faster than the wind? 
/////////////////////////m^^ 

adam fisher (adamcfisher@gmail.com) is a former wired 
senior editor. 
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Myhrvold 


CONTINUED FROM PAGE 121 

and almost impossible to learn,” Myhrvold 
says. “The best you can do is to go cook at a 
few restaurants that do this, and you come 
away with like 1 percent of it.” 

Until now, there's been no comprehen¬ 
sive reference. And the ingredients require 
a precision unfamiliar to many cooks. As 
Myhrvold observes, “It's a superbad idea to 
put a 'pinch' of xanthan gum in something.” 
Modernist Cuisine sets out to explain and 
expand the chef's toolkit. “One of the won¬ 
derful things about the book is that it makes 
it clear what these things are good for, what 
they're not good for, what their strengths 
and weaknesses are,” says Harold McGee, 
author of the seminal food science book On 
Food and Cooking. “I think it will go a long 
way toward demystifying and also expand¬ 
ing the number of people who can play with 
them and come up with new things.” 

That's a big change from cooking's arti¬ 
sanal roots. “You were taught how to make a 
hollandaise sauce, and you were never really 
taught why it works,” says Thomas Keller, 
who runs Per Se in New York City and the 
French Laundry in Northern California and 
is generally considered the best chef in the 
US. “You were just taught how to make it, 
and you were taught how to fix it if it broke, 
and that was it.” Myhrvold and his team want 
cooks to understand the science behind the 
technique. So Modernist Cuisine explains 
the avant-garde by emphasizing the most 
basic elements of cooking: heat and water. 

Myhrvold has a favorite riddle: “If you 
have two steaks, one that's an inch thick, 
one that's 2 inches thick, how much longer 
does the thicker one need to cook?” 

If you said the thicker steak takes twice as 
long, you're making the same mistake most 
cooks do. “It's four times as long. It goes 
roughly like the square,” Myhrvold says. 
“How come cookbooks don't tell you that?” 
he asks, nearly bursting with indignation. 


The fundamental laws of heat, he figures, 
are the fundamental laws of cooking. “The 
physics of heat is diffusion,” Myhrvold says. 
“So that's also the physics of drying things 
or of marination. They're all about diffus¬ 
ing things. The physics of heating things is 
also the physics of cooling things. It's the 
same basics over and over.” 

Then there's water. “Three things about 
water affect almost all of cooking,” Myhrvold 
says. “First are the hydrogen bonds, which is 
why it has an incredibly high boiling point. 
Another is that it's a polar molecule, so that it 
dissolves a lot of things, and there are things 
that won't mix with it. And then there's how 
much energy it takes to heat water. That's 
why steaming food works; that's why pres¬ 
sure cookers work.” 

This isn't like most writing about food 
science. McGee's science-minded On Food 
and Cooking is a de facto reference in every 
professional kitchen—and many amateur 
ones. McGee says he's a fan of Myhrvold's 
work; the two men are friends, in fact. “I'm 
much more interested in the chemistry of 
flavor than Nathan is,” McGee says. “That 
has to do with the diversity of compounds 
that you find in nature, how they get there, 
and how we detect them.” 

It's a polite sort of turf-carving, and 
Myhrvold is in just as much of a rush to estab¬ 
lish his own. “In terms of broadly looking at 
food science and chemistry, and trying to 
explain it to a lay audience, Harold led the 
way,” Myhrvold says. “But we have a phys¬ 
ics-oriented book.” Most cooks focus on the 
difference between filet mignon and rib eye. 
Myhrvold and his team want you to compre¬ 
hend the whole cow. “If all you want to do is 
follow recipes, you don't need insights,” he 
says. “If you want to do new things, you have 
to understand what the hell you're doing.” 

The ambition, the sheer bigness of Mod¬ 
ernist Cuisine, does trigger the oh-come- 
on meter just a bit. Saying cooks need to 
understand the physics of diffusion is a little 
bit like saying a home woodworker needs 
to understand quantum mechanics. Sure, 
Planck's constant helps explain how nails 
go through maple, but calculating the one 
doesn't help you hammer the other. 

Ironically, Modernist Cuisine will start 
tormenting UPS drivers with its bulk at the 
same time that the movement it celebrates— 
avant-garde, science-driven cooking—is 
waning. Ferran Adria is closing El Bulli this 


year. Achatz is opening a new restaurant 
this spring that won't emphasize the tech¬ 
niques he helped popularize. “I think the 
book will have long-lasting importance in 
gastronomy,” Achatz says. “But the particu¬ 
lar style of cooking that it highlights might 
not. It's clear that the tide is turning. I don't 
think many chefs will continue to take the 
wholehearted scientific approach.” 

The tools and techniques that chefs like 
Adria and Achatz popularized are trickling 
down. Flip on Top Chef and you're likely 
to see someone mucking about with liquid 
nitrogen and vacuum sealers. But the artis¬ 
tic part, the creativity of avant-garde chefs 
that Myhrvold finds so inspiring, seems to be 
shrinking. If that's so, Modernist Cuisine isn't 
the Principia of the kitchen but its Consola¬ 
tion of Philosophy, the book that collects and 
summarizes all the knowledge in a field at 
the moment the field implodes. It's a eulogy. 

Myhrvold has certainly considered that 
possibility. To get this book out, he spent 
hundreds of thousands, maybe even millions, 
hiring staff, building a lab, setting up a sepa¬ 
rate company to self-publish it. And while 
he might be relatively immune to financial 
pressures, there's another judgment that 
the market will make. “One of the names for 
small-volume personal publishing is vanity 
publishing,” Myhrvold says. “So, is this use¬ 
ful to people, or is it entirely vanity? That's a 
fascinating question. If no one wants it, you 
have to ask yourself, what am I doing it for?” 

It's almost impossible to comprehend all 
of Modernist Cuisine. It seeks to be the first 
and last word in its field, to settle every argu¬ 
ment, to capture all of human knowledge 
about cooking. And, ultimately, it's a book 
that utterly reflects Myhrvold. “We had a 
focus on physics. We had a focus on com¬ 
puter modeling. We had a focus on photog¬ 
raphy,” Myhrvold says. “Those are all things 
that I'm completely into. We had a focus 
on the history and the philosophy of this 
kind of cuisine. Again, that's totally what 
I'm into.” That's why the criticisms won't 
matter too much to Myhrvold. In the end, 
Modernist Cuisine is more than a cookbook. 
It's an autobiography—the world's most 
oblique memoir, so accurate a reflection of 
its creator that he might be the only person 
in the world who fully understands it. EQ 

///////////////////////////////M 

Special projects editor mark mcclusky 
(mark_mcclusky@wired.com) wrote 
about Nike+ and Apple in issue 17.07. 
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Amy Bishop 


CONTINUED FROM PAGE 127 

the politics of the ivory tower, and imagine 
taking their own lives. 

For her part, 9-year-old Abbie likes “to 
pretend and work herself up to peak fear- 
fulness,” Bishop writes—a quality that more 
than one of Bishop's friends tell me they rec¬ 
ognized in Abbie's creator. Sometimes Abbie 
is confused by her gory fantasies but reas¬ 
sures herself: “My imagination strikes again.” 
Friends of Bishop say that statement also 
rang true: Bishop had a habit of making things 
up and presenting them as facts. “I sometimes 
didn't believe everything that came out of her 
mouth. I can't describe exactly why,” Dins- 
moor says. But he admired her suspenseful 
prose: “She did dread real well.” 

Abbie felt cold metal pressed against her 
forehead ... [She] opened her eyes. Inches 
from her face the red head's finger curled 
around the trigger of a revolver. ‘Surprise.” 
He pulled the trigger. 

—from The Diary of Abigail White , by Amy 
Bishop 

DECEMBER 19,1993—THE HOME OF 
PAUL ROSENBERG 

14 STANDISH STREET, NEWTON, 
MASSACHUSETTS 

Paul Rosenberg was in his kitchen, opening 
the mail. It was about 11 pm, and the neu¬ 
rologist and his wife had just returned from 
a week's vacation. He looked at the package 
on the counter—the house sitter had found 
it inside the front storm door. The white 
cardboard box was about a foot square and 
3 inches deep. There were six 29-cent stamps 
on the box. They had not been canceled. 

A medical researcher, Rosenberg had 
recently attended a seminar on letter bombs 
—the Unabomber had struck twice that 
year—and this heavy package looked sus¬ 
picious. So, gingerly, he cut the tape around 
the edge with a knife and peeked inside. 


Two pieces of pipe, each about 6 inches long, 
were fixed in place. Wires were visible. He care¬ 
fully shut the box, alerted his wife, and fled. 

When the bomb squad arrived, they found 
that the contraption was designed to go off 
when the lid was pulled open. Rosenberg 
hadn't done that. It probably saved his life. 

Less than a month before, on November 
30, Bishop had quit her job as a researcher in 
Rosenberg's lab at Children's Hospital Bos¬ 
ton. She'd been there just a few months, but 
Rosenberg told investigators that he'd been 
instrumental in her departure. Rosenberg 
told authorities that despite Bishop's creden¬ 
tials—she'd gotten her doctorate in genetics 
from Harvard earlier that year—he felt “she 
could not meet the standards required for 
the work.” One person told investigators that 
the episode had left Bishop “on the verge of a 
nervous breakdown.” Rosenberg said Bishop 
just didn't seem stable. 

Then there was her husband, James Ander¬ 
son. One witness told investigators that the 
round-faced computer engineer with ten¬ 
tative blue eyes had it in for Rosenberg. He 
had said he “wanted to get back” at Rosen¬ 
berg for his treatment of Bishop, according 
to case records from the Bureau of Alcohol, 
Tobacco and Firearms—“to shoot him, bomb 
him, stab him, or strangle” him. Another wit¬ 
ness told investigators that Anderson had 
trouble keeping a job. Anderson and Bishop 
were questioned in the attempted bombing 
of Rosenberg, but no one was ever charged. 

Beth remembered what Jack was like when 
they met and fell in love, alive... Overthislast 
year, he’d metamorphosed into a flaccid, 
bed-loving loser... Jack wasn’t always that 
way, ambition-challenged, but he was now. 
—from Easter in Boston 

1996—BETH ISRAEL HOSPITAL 
CARDIOLOGY DEPARTMENT 

330 BROOKLINE AVENUE, BOSTON 
Bishop was the very definition of stressed 
out. By now, she had three kids under the 
age of 6: Lily, born in 1991; Thea, in 1993; 
and Phaedra, in 1995. Anderson was work¬ 
ing sporadically, helping rebuild scientific 
laboratories or taking the occasional com¬ 
puter programming gig. The couple had 
constant money problems, friends say, and 
would soon consider filing for bankruptcy. 

It wasn't supposed to be like this. Bishop 
cared intensely about appearances, particu¬ 
larly those that connoted status. She wanted 


an address in Ipswich, she told friends, 
because the area north of Boston seemed 
classier than the city. Then there was the mat¬ 
ter of her husband's first name. He was chris¬ 
tened Jimmy Jr., after an ancestor who was a 
Greek ship captain. But Bishop told him that 
combined with his Southern accent, “Jimmy” 
made him sound low class. “They think you're 
a mechanic or something—a hick,” Arrogant 
Amy told Anderson, insisting that the former 
Eagle Scout call himself James. So he did. 
“ James was a name that Amy gave him,” says 
Jimmy Anderson Sr., Bishop's father-in-law, 
who lives in Prattville, Alabama. “He deserves 
some kind of a medal for living with her. She 
was the extreme end of bossy.” 

By 1996, Bishop had found employment as 
a researcher at a Harvard teaching hospital, 
Beth Israel. She was also doing work at the 
Harvard School of Public Health, but it even¬ 
tually began to dawn on her, friends say, that 
she was not going to rise through the univer¬ 
sity's ranks. She had taken multiple maternity 
leaves. She also had to deal with her severe 
allergies, which required her to take steroids 
that sometimes made her “zone out,” she told 
friends, and lose track of reality. 

Bishop was starting to wonder whether 
it might be a good idea to take her Harvard 
credentials where she'd be a bigger fish in 
a smaller pond. Maybe then, she confided 
to friends, she'd get the recognition she 
deserved. 

As it was, her resentment flared when 
she felt slighted. Hugo Gonzalez-Serratos, 
currently a professor of physiology at the 
University of Maryland School of Medicine, 
collaborated with her on a 1996 paper about 
deficient cellular cyclic AMP while they were 
at Beth Israel's cardiology department. The 
paper had nine authors; Bishop was listed 
second. “She was very angry because she was 
not the first author,” Gonzalez-Serratos, who 
was listed eighth, told The New York Times. 
“She exploded into something emotional that 
we never saw before in our careers.” Again, 
Angry Amy had seized control, this time with 
self-destructive results: Her contract, the 
Times reported, was not renewed. 

Beth’s temper flared and she couldn’t stop 
herself even though she knew it could be the 
death of her career... The thought of being 
some unemployed loser, a non-Harvard, a 
non-scientist made her shiver at her loss 
of identity. 

—from Easter in Boston 
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1999—HAMILTON PUBLIC LIBRARY 

299 BAY ROAD, HAMILTON, 
MASSACHUSETTS 

In her writing group, Bishop said what she 
thought, whenever it occurred to her, and 
then was surprised when people didn't take 
it well. "She's kind of clueless socially," says 
Rob Dinsmoor, who was a regular. "She would 
read someone's story and say, 'Second para¬ 
graph. Doesn't help. Kill it.' Or 1 don't like this 
character. Kill it.' It really wasn't tactful.” 

At one meeting not long after she'd joined 
the group, Bishop arrived toting hefty manu¬ 
scripts. Usually, people brought passages or 
maybe chapters to share. But here was Arro¬ 
gant Amy, distributing a massive tome—her 
first novel, the one about Abbie. "She said, 
Tm sorry to spring it on you like this, but I 
wanted everyone to look at it before I gave 
it to my agent,'" Dinsmoor recalls. This was 
more than the group leader could bear. "He 
goes, 'Agent? I don't think you're ready for 
an agent.' He just went ballistic." 

Bishop didn't care. She'd hatched a plan 
that would allow her to escape academia: 
Writing best-selling novels, Dinsmoor says, 
would be her ticket out of the drudgery of 
grant-writing and research that occupied 
her days and nights. 

She aimed high in her role models. Lenny 
Cavallaro, a friend and writing teacher, 
recalls that when he told Bishop she could 
be marketed as "a female Michael Crichton" 
—Crichton also went to Harvard—"she was 
very excited. She was almost foaming at the 
mouth." Soon she was hosting the writers 
group at her home. It was easier, what with 
three small kids and a fourth on the way. 

As in many demanding professions, it's dif¬ 
ficult for women in science to climb the ladder 
while raising children. But Bishop was deter¬ 
mined to master both. In one of her novels, she 
observes that "in this era of the supermom 
who's a great wife, mother, and CEO," if you're 
not all three "you're a failure." Maybe the life 
of a writer would be more accommodating to 
motherhood than doing research had been. 

To read Bishop's books back-to-back is to 
be struck by a recurring plot point in all three: 
a little brother who has died too young. He's 
called Luke in two of the novels, and ghostly 
memories of him appear frequently to those 
who've outlived him. Abbie suffers most from 
these visions. She is sure she killed Luke by 
throwing a "fist-sized rock" that hit him in the 
head. She "fired" it in anger, she admits, but 
she immediately feels remorse. Now Abbie is 


doomed to relive the moment of impact, again 
and again. It's hard to escape the conclusion 
that Bishop was channeling her own awful 
memories of her brother's death. 

By all accounts, Seth Bishop had been his 
sister's doting companion, her fellow brain- 
iac, even her savior. Years before his death 
she was quoted in the Braintree Forum and 
Observer as saying, "One day when he was 
about 7 and I was with him, I fell down a small 
cliff and couldn't get up." According to the 
account, Seth managed to hoist her to safety. 
"He saved my life that day," Bishop said. 

But as an adult, friends say, she never men¬ 
tioned his name. Members of her writers 
group had no idea she'd even had a brother. It 
was as if Seth Bishop had never existed. But on 
the printed page, at least, he was always there. 

Abbie closed her eyes and saw, almost like a 
film, the rock hit Luke's head over and over 
again. Abbie opened her eyes then closed 
them again. The eyelid film still played. 
—from The Diary of Abigail White 

MARCH 16, 2002—INTERNATIONAL 
HOUSE OF PANCAKES 

PEABODY, MASSACHUSETTS 
It was Saturday morning, and Bishop was 
about to have a meal with her kids. She asked 
for a booster seat for her youngest—her only 
son, then an infant—but was told that the last 
one had just been given to another woman. 

Bishop exploded. "I am Dr. Amy Bishop!" 
she screamed, launching into a tirade. The 
manager asked her to leave, but before she 
did, Bishop punched the other woman in the 
head. Several witnesses said Bishop seemed 
to have initiated the dispute. But when an offi¬ 
cer followed up later, Bishop insisted that the 
other woman was the aggressor. 

She told friends the same thing, explain¬ 
ing that the woman was neglecting her child 
and that she, Amy, was simply trying to help. 
She also said that she'd beat the rap by wear¬ 
ing her white lab coat to court, trumping 
the woman by looking more professional. 
"She's like, 'I'm going to make it go away,"' 
one friend recalls. Bishop was eventually 
charged with assault and disorderly conduct, 
but the charges were dismissed. Her record 
was still clean. 

Bishop's Ipswich neighbors didn't know 
about the booster seat incident, but it prob¬ 
ably wouldn't have surprised them. To hear 
Arthur Kerr tell it, the problems had begun 
in 1998, the day Bishop and her family moved 


to 28 Birch Lane. Their rented moving truck 
backed into the freestanding basketball hoop 
where all the neighbor kids played, knocking 
it down. "At first we thought it was just an 
accident," says Kerr, a Boston tax lawyer who 
lived next door at the time. "But it turns out 
they did it on purpose. It was just the start 
of a long, long battle with them." 

In the four-plus years that Bishop and 
her family lived on Birch Lane, they called 
the police more than a few times to com¬ 
plain about their neighbors. They didn't 
like noise: A boom box on low volume, the 
sound of bouncing balls, even the ice cream 
truck was an affront. Bishop "would harass 
the driver," Kerr says. "Finally the truck just 
stopped coming down our street." 

But on Birch Lane, bizarre behavior wasn't 
considered normal or acceptable. From the 
moment he met Bishop, Kerr says, he "could 
just tell she wasn't right. I said to my wife 
right away, stay away from her. She's bad 
news." There was something about her eyes, 
he adds—something off. 

One night, after a new portable basketball 
hoop in the neighborhood had prompted a 
series of altercations with Bishop, a couple 
of parents asked her why the sound of kids 
playing bothered her so much. The argument 
almost escalated into a fistfight. "She was bel¬ 
ligerent, confrontational, a bully," Kerr says. 

When word spread that the Bishop- 
Anderson family was moving to Alabama and 
their home was up for sale, neighbors rejoiced. 
Everyone agreed: While the house was on the 
market, they'd keep their lawns immacu¬ 
late—if only to make the neighborhood as 
appealing as possible to potential buyers. 

Kerr remembers the afternoon in 2003, 
when he came home to see their moving truck 
pulling away. "Everyone was out in the street, 
and someone said, 'Ding, dong, the witch is 
dead,'" he says. Pizza was ordered. Someone 
brought beer. It was, Kerr said, "a party to cele¬ 
brate: Good riddance, Amy. We had a period of 
darkness, and it was really unpleasant. And 
then they left, and we were happy again." 

Every time Bishop had gotten into scrapes 
with the law, she emerged unscathed, her 
record never seriously marred. Now she had a 
newjob. She was on her way to a tenure-track 
position at the University of Alabama in 
Huntsville. 

Since the killings last February, univer¬ 
sity administrators have reviewed the 
process by which they hired Bishop. Presi- 


□ □ 0 MAR 2011 



Panasonic 

ideas for life 


Windows®. Life without Walls™. Panasonic recommends Windows 7. 



CORE 

vPro' u inside 



LORNE BROWN 

Founder and VP of Sales 
NEW YORK, NY 


Protect. 

Manage. 


IN MY WORLD, 


THE ROAD IS MY OFFICE. 

PANASONIC TOUGHBOOK COMPUTERS TAKE WHAT THE DAY 

THROWS AT THEM. My management team and I are always traveling, and our Panasonic 
Toughbook® laptops always stand up to bumps, drops and spills. And they’re fast enough to run 
multiple applications. In the three years we’ve had them, we haven’t had a single hardware failure, 
so the ROI has been significant. We’ve also saved thousands in Wi-Fi fees with the embedded mobile 
broadband. Today’s Toughbook computers are even faster with the latest Intel® processors including 
the Intel® Core™ i5 vPro™ processor.* 

1.888.223.1184 / panasonic.com/toughbook 



I exit 302 B 



—M 

flfyn 

||||MM| 












































dent David Williams, who hadn't yet been 
appointed when Bishop arrived, says he 
worried that perhaps her Harvard creden¬ 
tials made some at UAH—a well-respected 
but second-tier school—turn a blind eye to 
problems that should have given them pause. 

Faced with a candidate who had a doctor¬ 
ate from Harvard, he says, "the natural reac¬ 
tion of a small university trying to grow is to 
think, wow." But a review of the file, Williams 
says, showed no corners had been cut. “We 
got recommendations from leading academ¬ 
ics," he says. “We went through the process 
that we go through for everybody we hire." 

Williams acknowledges that no criminal 
background check had been performed on 
Bishop before she was hired. It's not standard 
procedure. But the week after the killings, he 
asked the Huntsville Police Department to 
put Bishop into their system, just to see what 
they would have found. The review came up 
clean: no prior convictions. 

In the wake of the massacre, plenty of 
scrutiny was aimed at the Braintree Police 
Department, whose investigation of the 1986 
shooting of Seth Bishop many felt was incom¬ 
plete. Had Bishop been charged, tried, and 
convicted for that incident, three UAH profes¬ 
sors could still be alive. “At some point in this 
woman's life, her bad behavior should have 
been recognized before she got to UAH," Joe 
Ritch, a member of the University of Alabama 
System Board of Trustees, told The Hunts¬ 
ville Times. “People kept sweeping her bad 
behavior under the rug, and now we're pay¬ 
ing a tremendous price for that." 

But once Bishop was in Alabama, work¬ 
ing in her own lab, conducting research that 
she hoped would address devastating neu¬ 
rological diseases like Lou Gehrig's, Parkin¬ 
son's, and multiple sclerosis, was there any 
way her colleagues could have known? She 
could be rude and dismissive to students and 
colleagues alike, and her teaching was often 
seen as disjointed. Was her unusual behav¬ 
ior and abrasive manner a red flag that got 
missed because some of her fellow academics 
could be just as odd? The truth bears repeat¬ 
ing: Eccentrics are eccentrics; murderers are 
murderers. One does not imply the other. 

If Bishop stands trial—presumably some¬ 
time in the coming months—jurors will be 
asked to consider her psychological makeup. 
If convicted of capital murder, she will face 
either the death penalty or fife in prison with¬ 
out possibility of parole. To spare her the 
harshest punishment, her lawyer must show 


that Bishop did not know right from wrong. 
But he has yet to reveal what exculpatory 
diagnosis he plans to offer. 

According to Brenda Wade, a clinical 
psychologist who has followed this case 
closely, Bishop's feelings of insecurity— 
her fear of being slighted, her mood swings, 
her lack of impulse control—are symptoms 
of borderline personality disorder. People 
with this condition often toggle between 
two extremes, experiencing love-hate rela¬ 
tionships, idealizing someone one min¬ 
ute, then being furious with them the next. 
But they aren't typically violent. “She's got 
something else going on: a remarkable lack 
of remorse," Wade says. “That's a huge fea¬ 
ture, and it makes me wonder whether she 
also has what we used to call sociopathic or 
psychopathic behavior. Psychopaths have 
no remorse. In some way, they are discon¬ 
nected from real life and real relationships." 

While the maze of Bishop's mind will surely 
be explored in court, it may never be fully 
mapped. This much, though, seems clear: The 
memory of her brother, Seth, haunted her. 

They had been friends for years before Luke 
and after; although after Luke, Ian was 
ticking. She could hear the ticking in his 
eyes. She knew how far to push him and 
usually didn’t go too far but now she was 
sure she had. 

—from Easter in Boston 

MARCH 2008—McDOWLING DRIVE 

HUNTSVILLE, ALABAMA 
The two-story green clapboard house that 
Bishop and Anderson bought when they 
moved to Huntsville had a strange defect: 
a split personality. Though their address in 
the Tara subdivision is listed as McDowl- 
ing Drive, half of the house actually sits on 
Greenview Drive. If you stand facing the front 
door, McDowling heads left, Greenview right. 
Even Bishop's house showed two faces to the 
world. “They'd lose mail all the time," Bish¬ 
op's father-in-law says. 

That ongoing confusion proved more than 
an inconvenience in the spring of2008, when 
Anderson Jr. collided with a police car, total¬ 
ing it. After the accident, police discovered 
he had an unpaid traffic citation—which had 
never arrived in the mail—and he was taken 
into custody on the spot. His father remem¬ 
bers getting a call—not from his daughter- 
in-law but from a bail bondsman. 

Anderson Sr. drove three hours from Pratt¬ 


ville and bailed out his son. Even before this, 
he acknowledges, he didn't feel particu¬ 
larly warmly toward his daughter-in-law, 
mostly because of how she mistreated his 
wife, Sandy. Bishop, who has a fear of the 
herpes virus, wouldn't let the woman near 
her grandchildren because she sometimes 
got cold sores. “My poor wife—shunned," 
Anderson Sr. says. 

Anderson Jr. always chalked up Bishop's 
weirdest behavior to the pressure she was 
under. He knew his wife could seem brusque. 
“She's a Harvard grad," he says. “You're not 
going to get 'gushing' out of somebody like 
that, sorry." But he believed they were a team. 
“We were going to do a lot of work side by side 
and bring the kids in on it, just like the Curies 
did," he says. In the meantime, he'd run the 
house while she focused on getting tenure. 

But by 2008, Anderson Sr. says, when he 
came to town to pay his son's bail, the arrange¬ 
ment seemed to be breaking down. The house 
was “a disaster," he says—unopened mail 
amid a storm of clutter. Over a few days, he 
says, he tried to excavate and set things right. 
But he cut the visit short after a chilling alter¬ 
cation with Bishop. They were talking in the 
kitchen—about what, he can't remember— 
“and suddenly I said something that set her 
off, and she just totally changed. I have never 
seen anyone before or after whose face, whose 
body language, changed so 100 percent. I saw 
a major difference in her eyes. The color of 
her skin even changed. It was menacing." 

He takes a deep breath, remembering 
how the hostility in Bishop's face made him 
pack up and head back to Prattville that day. 
I remind him that right after the killings, he 
told a reporter he'd called his daughter-in- 
law “evil," saying he'd seen “the devil in her 
eyes." He nods. “It definitely was frightening," 
he says. “I didn't know who I was talking to." 
Until last year, when Bishop was put in jail, 
he didn't visit Huntsville again. 

In short, Olivia’s career was DO A. 

—from Amazon Fever 

MARCH 2009—THE PROVOST’S OFFICE 

UNIVERSITY OF ALABAMA IN 
HUNTSVILLE 

Bishop sat at the table in provost Vistasp 
Karbhari's office. On the wall in front of her 
were three of those stylized motivational 
posters that herald an attribute to which we 
should all aspire: commitment, vision. 

IMAGINATION. 
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At times, Bishop had exhibited all three. 
And yet, her overall academic achievement 
was lacking, her colleagues felt. Her teach¬ 
ing was scattered; her publication record 
thin. And when she did publish, the output 
could be bizarre, as in the case of a paper 
titled “Effects of selective serotonin reup¬ 
take inhibitors on motor neuron survival,” 
which would soon appear in the International 
Journal of General Medicine. It listed five 
authors: Bishop, her husband, and three of 
their four children: Lily B., Phaedra B., and 
Thea B. Anderson. The B, of course, stood 
for Bishop. The daughters were kids—none 
out of their teens. “It was creepy and kind of 
weird,” says Moriarity, the professor who 
survived Bishop's shooting spree. 

Bishop was not without her successes. 
Much of her research had focused on nitric 
oxide, which acts as a sort of carrier pigeon 
between cells, communicating informa¬ 
tion. But in large amounts, it can turn toxic 
—a phenomenon thought to be connected 
to the onset of certain cancers as well as MS 
and Lou Gehrig's disease. 

She was researching genetic therapies that 
might lead to treatments for these neuro¬ 
logical disorders by turning on cells' ability 
to resist nitric-oxide toxicity. This work had 
yielded her a $219,750 grant from the National 
Institutes of Health in 2008. And then there 
was the new kind of cell incubator, called the 
InQ, which she and her husband had invented 
together. UAH president David Williams 
had highlighted the invention on his blog 
in November 2008, calling it “remarkable.” 

Still, the tenure committee voted Bishop 
down. Now Karbhari was letting her know: 
She was out. Asked to describe Bishop's reac¬ 
tion, he said she seemed disappointed but 
not angry. “Normal,” he says. (The families 
of two professors killed in the shooting have 
since filed wrongful death lawsuits against 
Karbhari, Bishop, and Anderson.) 

When Bishop found out that a member of 
her tenure review committee had referred to 
her as “crazy,” however, she filed a complaint 
with the Equal Employment Opportunity 
Commission alleging gender discrimination 
and citing the professor's remark as possible 
evidence. According to court papers filed in 
a lawsuit against Bishop and her husband by 
some of the victims of the shooting, the pro¬ 
fessor was given a chance to back off from 
the comment, but he did not. The court fil¬ 
ing states, “I said she was crazy multiple 
times and I stand by that... This woman has 


a pattern of erratic behavior. She did things 
that weren't normal... she was out of touch 
with reality.” 

It was a wonder none of his ex-employees 
didn't come back to the lab shooting. Get¬ 
ting fired was bad enough, but to have 
everyone but her know about it for per¬ 
haps weeks in advance was worse. 
—from Easter in Boston 

SUMMER 2003—AN INDOOR 
SHOOTING RANGE 

HUNTSVILLE, ALABAMA 
Target practice would be fun, James Ander¬ 
son says his wife told him. “It's a sport,” he 
recalls her saying. “And I'm like, you can do 
this?” If the thought of her brother, Seth, dead 
from a shotgun wound to the chest, crossed 
his mind then, he doesn't say so. But Anderson 
confirms he did accompany his wife to aim 
and shoot guns. “I'll just try it,” he remem¬ 
bers her saying. 

2:30 PM, FEBRUARY 12, 2010—TARA 
SUBDIVISION 

HUNTSVILLE, ALABAMA 
After spending the morning on campus, 
Bishop drove her classic scarlet 1991 Cadil¬ 
lac back to Tara, to the green clapboard house 
with the confused identity. Later, Bishop 
would say she didn't remember a thing about 
what she was about to do. 

Around 3 pm, her husband took her back to 
campus. She had a faculty meeting to attend. 
And when she took her seat, she was carrying 
a bag with a 9-mm Ruger inside. 

The empty clip slid into the 9mm easily. Beth 
sat on her bed, the gun and its parapher¬ 
nalia, strewn about, while she worked on 
it... [She] sat back down with the diction¬ 
ary. She mulled over words like love, loneli¬ 
ness, hopelessness, despair. She looked at 
words like suicide and murder. 

—from Easter in Boston 

3:56 PM, FEBRUARY 12, 2010- 
UNIVERSITY OF ALABAMA IN 
HUNTSVILLE 

SHELBY CENTER FOR SCIENCE AND 
TECHNOLOGY, ROOM 3B9R 
When she heard the first deafening boom, 
Debra Moriarity thought the walls were cav¬ 
ing in. “What's falling?” she wondered as she 
looked up from the notes she'd been taking. 
She could hardly make sense of what she saw: 


Bishop was firing a pistol at her fellow scien¬ 
tists. For the better part of an hour, Bishop 
had been sitting at the end of a long confer¬ 
ence table, listening to a dozen people discuss 
the biology department's budget and other 
matters. Now standing near the room's only 
door, she was transformed. Aiming at one 
colleague's head after another, she pulled 
the trigger again and again. Boom. Boom. 

Gopi Podila, the department chair who spe¬ 
cialized in the molecular biology of plants, 
was already down and bleeding. So was 
Stephanie Monticciolo, the staff assistant 
who'd attended the 3 pm meeting to keep 
the minutes. Those two had been on Bishop's 
right. Now she turned left and shot the per¬ 
son nearest to her: Adriel Johnson, an expert 
in gastrointestinal physiology. Next to John¬ 
son was plant scientist Maria Ragland Davis. 
Bishop shot her, too. Then the department's 
newest faculty member, molecular biologist 
Luis Cruz-Vera, was wounded in the chest by 
a ricocheting bullet or bone fragment. As 
Joseph Leahy, whose research focused on 
the biodegradation of hydrocarbons, ducked 
for cover, a bullet tore through the top of his 
head, severing his right optic nerve. 

Moriarity had dived under the table. Now, 
kneeling on the rug, she grabbed hold of Bish¬ 
op's blue-jeaned leg. “Amy, don't do this,” 
she pleaded. “Think about my grandson. 
Think about your daughter.” Bishop's eldest 
daughter, Lily, was a student at the univer¬ 
sity; she studied biology with some of the 
people trapped in this room. “Please snap 
out of this,” Moriarity thought. “This has to 
stop.” As if in response, Bishop pointed the 
gun at Moriarity and pulled the trigger. Click. 
It didn't fire. Moriarity, still on hands and 
knees, half-rolled, half-crawled toward the 
door, Bishop right behind her. Bishop's eyes 
seemed cold and “very, very evil-looking.” 

Just a few weeks before, Bishop had 
invited Moriarity, an expert on growth- 
factor signaling, to collaborate on a grant 
application to study an enzyme that might 
inhibit breast cancer. “You know, no mat¬ 
ter where I end up, we're going to write that 
grant together,” Bishop had said. Because 
she'd been denied tenure, Bishop would be 
leaving UAH soon. Still, she'd told Moriarity, 
“I really want to do that project.” Moriarity 
thought they were friends. 

Now they were in the hall. Bishop took 
aim at Moriarity again, and again squeezed 
the trigger. Click. The gun still wouldn't fire. 
“Somebody help us!” Moriarity screamed and 
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threw herself back into the room, slamming 
the door. In the few seconds she was in motion, 
she could hear Bishop trying but failing to 
get her weapon to work. Click. Click. Click. 

With six people wounded, there was blood 
everywhere—on the table, on the chairs, on 
the white drywall. Someone used a coffee 
table to barricade the door. Someone else 
found a cell phone and dialed 911. 

Moriarity and the five others who were 
unhurt tried to aid their ravaged colleagues, 
but all they had to stanch the bleeding were 
napkins and their own clothes. Podila—the 
affable 52-year-old department chair who 
had been one of Bishop's biggest support¬ 
ers—was on the floor. He would soon die 
from his wounds. So, too, would associate 
professors Johnson, also 52, and Davis, 50. 
Three of the six injured would survive. Cruz- 
Vera would be hospitalized briefly. But the 
other two wouldn't be so lucky. A bullet had 
entered Monticciolo's right cheek and exited 
through her left temple. Her sinuses were 
shattered, the teeth on the right side of her 
mouth knocked out. The shot left tooth frag¬ 
ments in her airway. She would be blind in 
her left eye. Leahy had numerous fractured 
facial bones that would require wiring his 
jaw shut, implanting a feeding peg into his 
stomach, and affixing a titanium plate to his 
forehead. Eventually he would develop an 
antibiotic-resistant staph infection. But that 
would come later. Right now, they huddled 
in the windowless, fluorescently lit confer¬ 
ence room. Just 17 by 21 feet, it was their safe 
house and also their prison. They had no idea 
whether Bishop was coming back. 

JUNE 1G, 2010—NORFOLK DISTRICT 
ATTORNEY’S OFFICE 

CANTON, MASSACHUSETTS 
Norfolk district attorney William Keating 
didn't mince words. “Jobs weren't done, 
responsibilities weren't met, justice was not 
served," he said in a news conference where 
he made an announcement: Nearly 24 years 
after Seth Bishop's death, a grand jury had 
indicted his sister, Amy, on a charge of first- 
degree murder. 

Keating said law enforcement officers 
in Massachusetts had failed in 1986. Police 
never told the district attorney's office that 
after Bishop shot her brother, she tried to 
commandeer a getaway car at gunpoint and 
that she refused to drop her gun until officers 
repeatedly ordered her to do so, Keating said. 

After Keating's media event, William Dela- 


hunt, who was district attorney in Norfolk 
at the time of the 1986 shooting, released a 
statement along with his former top assis¬ 
tant: They would have prosecuted Bishop 
back then, but the Braintree police did not 
provide them with necessary reports and 
photos from the crime scene. 

One photo of Bishop's bedroom showed a 
National Enquirer article on the floor. It was 
about the killing of the parents of actor Pat¬ 
rick Duffy, who played Bobby Ewing on the 
television show Dallas and also involved the 
use of a shotgun and the commandeering a 
vehicle from a car dealership. 

Sam and Judy Bishop made their first 
lengthy statement since the Alabama kill¬ 
ings, releasing a pointed four-page statement 
that reasserted their daughter's innocence 
in the killing of their son, accused the news 
media of sensationalism, and scolded law 
enforcement for seeking a scapegoat. “This 
prejudicial, biased review of the 1986 facts 
is an enormous waste of public resources 
that does not in any way provide a benefit 
to the public and proceeds only for the pur¬ 
poses of assessing blame where no blame was 
involved," the Bishops said. While they felt 
“a deep, unremitting sorrow for the families 
involved" in the Alabama shootings and could 
not explain what happened there, they said, 
“we know that what happened 23 years ago 
to our son, Seth, was an accident." 

“I'm sorry I was spared! I'm sorry I was 

spared! I'm sorry I was spared!" 

—Olivia in Amazon Fever 

JUNE 18, 2010—MADISON 
COUNTY JAIL 

HUNTSVILLE, ALABAMA 
Two days after being indicted in Massa¬ 
chusetts, Bishop slashed her wrists with 
a razor blade. She'd imagined, in Easter in 
Boston, “how easy it would be to just step 
over the railing and fall backwards onto the 
parking lot below... Six stories should be 
high enough." But killing oneself wasn't easy 
after all; she survived. “I tried to kill myself 
because I was hallucinatory/delusional and 
could not take UAH and being indicted for 
my brother's accident," she said in a letter 
to her friend Dinsmoor. 

The two had kept in touch after she'd moved 
to Alabama. She would call him sometimes 
late at night, just to talk. They'd spoken about 
two weeks before the killings. She was upbeat 
about a new project, he said. “She was work¬ 


ing on the cell incubator, which I think was 
going to segue into something called the neu- 
rister, which was going to be a computer made 
of neurons," Dinsmoor says. It sounded like 
something right out of a Crichton novel. 

Months later, Bishop began calling Dins¬ 
moor frequently from jail. But it was a dif¬ 
ferent Bishop, neither arrogant nor angry. 
This Bishop was beseeching. She wanted him 
to try to sell her writing—the three existing 
novels as well as a diary she was keeping 
about life behind bars. 

Bishop's dream of being a famous writer 
hadn't died. Recently, she asked Dinsmoor to 
try to sell a poem, written—improbably—in 
rap style. Once, she mentioned sending some 
money to the families of her victims. “Here 
we are sitting in jail. Let me go ahead and 
tell you our tales," goes the poem “Jailhouse 
Rap," which, Bishop told Dinsmoor, has been 
adopted by her fellow inmates as a sort of 
anthem. “We sleep and dream our way out 
of here. Our powerlessness is very clear." 

She wondered whether she could survive 
her boy's childhood. She wondered if she 
could, without crying, watch her child that 
looked like Luke run and play. She won¬ 
dered if she would fear losing Luke again so 
much that she would wish she were dead. 
—from Easter in Boston 

JIM ANDERSON’S HOUSE— 
McDOWLING DRIVE 

HUNTSVILLE, ALABAMA 
Bishop's framed Harvard diploma still hangs 
in a cubbylike office off the laundry room 
in the home that her husband hopes like 
hell he won't have to sell. With his four chil¬ 
dren to feed and a wife—the family's main 
breadwinner—awaiting trial for murder, 
money is tight. “Might even go get food 
stamps," Anderson says, shaking his head. 

He's calling himself Jim now. Not James. 
Not Jimmy. Just Jim. 

Lately, Anderson says, his family has spent 
more time than usual in this house. The kids 
still go to school, of course. Although she's 
sitting in a jail cell, their mother remains 
adamant about that. “Are they doing their 
homework?" she quizzes her husband when 
she calls from lockup. “Are they getting out 
and exercising? 

On this night, their three teenage daughters 
and 9-year-old son have shared a pizza after 
attending a martial arts class. They're not 
shut-ins—Anderson seems to want to make 
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that clear as he sponges down the blond-wood 
table in his white-paneled kitchen. Still, he 
says, it's often easier to stay close to home. 

With the kitchen cleaned up, Anderson 
leads a tour. First stop is the tiny office where 
the diplomas hang. Smiling, he points out 
Bishop's two and his own "lonesome" one 
from Northeastern. He leads me past a cork- 
board that displays a bumper sticker— i love 

MY COUNTRY, BUT I FEAR MY GOVERN¬ 
MENT— and out to the garage. 

"That's where they blew up the pipe," he 
says, his voice dismissive. He's talking about 
investigators who executed a search war¬ 
rant back in March. He points to a spot on the 
floor where they found something suspicious. 
"They're like, oh, my God, what's this? It's a 
piece of pipe. Quick, call the robot out. What 
didn't get their interest was right above it," 
he says. He'd been looking for a way to ster¬ 
ilize cartridges for the InQ cell incubator. 
He'd built a little chamber that was clamped 
in the vice. "Gauges, knobs, with a tube lead¬ 
ing down to this tank of compressed gas on 
the ground. I had it labeled so it would be 
scary: do not stand in front of this 
device. And guess where they were stand¬ 
ing? I felt like saying, guys, you didn't notice 


I had a tank of compressed oxygen in there? 
And two tanks full of propane?" 

He rolls his eyes. Then he heads to his 
workshop, which doubles as a playroom. 
There is a low table covered with Legos, a 
huge periodic table on the wall, a terrarium 
filled with frogs. On his workbench sits a 
device that looks like a canister of gas with 
wires sticking out of one end. Anderson has 
affixed a handwritten label, block letters on 
blue packing tape: this is NOT a bomb. He 
added the label after the search warrant was 
served, he says, "just in case they showed 
up again." 

Back in the kitchen, I ask him whether he or 
his wife ever kept a gun in the house, as has 
been alleged. "No, no, no. Not with three teen¬ 
agers," he says, chuckling faintly. I ask him 
about the 2008 incident his father describes, 
when Anderson Sr. and Bishop faced off in 
the whitewashed kitchen. Does Anderson 
recognize the kind of transformation of his 
wife that his father witnessed? "I think I've 
seen it once or twice," he says, looking down. 
"But maybe it was just the angry—you know, 
some people get the angry face." 

I ask Anderson about whether he thinks 
eccentricity and scientific aptitude go hand 


in hand. He doesn't hesitate. "Yeah, I think 
there's a certain brilliance and a certain 
insanity that goes along with it," he says 
matter-of-factly. "People ask, well, didn't 
you see that in her? Didn't she act unusual? 
It's like, she acted no more unusual than any 
other scientist I've ever been with. You sit 
down with a bunch of scientists and—I hate 
to say it, but—their demeanor is more like 
him." He nods toward his only son, curled up 
in a worn armchair in a corner. "You know, 
like a 9-year-old. Impulsive. Selfish. Me-first." 

Anderson and Bishop's son, introduced to 
me earlier as "Kid Number Four," is bright¬ 
eyed and skinny, like he's going through a 
growth spurt. He has a drawing pad and a 
picture book about scary monsters in his 
lap. His face is rapt as he uses a pencil to copy 
a plaintive-looking creature, with its arms 
outstretched. 

The boy's last name is his father's: Ander¬ 
son. But his first name is the haunting one. It 
honors Amy Bishop's brother, a violinist who 
died too young. Seth. GO 
/////////////////////^^^^ 

amy Wallace (amywallace323@gmail 
.com) wrote about the anti-vaccine move¬ 
ment in issue 17.11. 


COLOPHON 


Frigid conditions that helped get this 
issue out: Paolo's first sled ride; sub-50- 
degree water at Aquatic Park—no wet suits 
allowed; a tense phone call with "Miss Wil¬ 
liams"; cold beers at a warm send-off (bye, 
Danny!); postholiday credit card state¬ 
ments; dinosaur ice; attempting to thaw 
fact-check hands after a gloveless bike 
ride; the "too cool for school" zone at Toad 
Hall on New Year's Eve; Vita Coco; the sad 
(and too late) realization that we should 
have put on the snow chains; Facebook 
updates about a new girlfriend; in-law 
reunions; Ducks and Tigers fans watch¬ 
ing the BCS title game in the same bar; 
slogging to work through 2 feet of snow 
after the Christmas blizzard; breaking 
out the vintage wool sweater dress; cold- 
stiffened GU at mile 11; Nicki Minaj's verses 
on "Roman's Revenge"; Firestone Ries¬ 
ling '08; socks in bed; researching "Medi¬ 
terranean climate" to verify the accuracy of 
a tweet; Grabber Hand Warmers; "Rolling 
in the Deep" by Adele; relations between 
DLF and JKF after the Great Mail Episode 
of 2010; steely stares while wearing Uggs. 
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other materials for consideration should not 
send originals, unless specifically requested 
to do so by wired in writing. Manuscripts, 
photographs, artwork, and other materials 
submitted must be accompanied by a self- 
addressed, stamped envelope. 








Predict What’s Next What do you think our world will look like in TO, 20, or 100 years? Each month, 
we propose a scenario and ask for your help. Sketch out your vision, then go to wired.com/magazine/found 
to upload your ideas. We’ll use the best suggestions as inspiration for a future Found page (crediting the 
contributors, of course). This month’s kudos go to Steve Carll, Mike C, Christian Pena, Charles Reuben, Tony 
Burfield, Ric Adams, jgombarcik, A.R.Ahmad. Your next assignment: Imagine the future of sporting events. 
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SWINGING 



Sometimes, there’s no better feeling than taking 
control. Open and fund a Scottrade account and you 
can trade the very same day. $7 online trades and 
first-class customer support await at scottrade.com. 

‘Online market and limit stock trades are just $7 for stocks priced $1 and above. Member FINRA/SIPC 


Scottrade 


GET invested: 












the cloud is the answer, 
it’s also the question. 


The cloud has the potential to transform business by offering faster, cheaper, on-demand access to services and 
resources. But it’s also one of the great business questions: How much cloud? What kind? How to manage it? 
How to secure it? How to make it work with what I already have? 

CA Technologies can help you answer those questions. Here’s how: With ways to plan, implement, and monitor 
cloud services as part of your existing infrastructure; with ways to help you evaluate external cloud sources, 
and with security solutions to help manage identities, access and information. 

In other words, with the solutions you’re likely to need to help manage the cloud internally and externally. 
Question answered. 

To find out more about how our cloud technologies can work across your IT environments, visit ca.com 
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